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ABSTRACT 

The plan for the removal of plutonium contaminated 
soil from an area of about 2,000 square metres to an 
average depth of 15 centimetres is described. 

- 1  This action will provide an opportunity for 
coordinated study of soil removal techniques and 
their effectiveness in preventing resuspension of 
plutonium contaminated particles. Backfilling with 
topsoil and seeding should establish adequate grass 
cover in approximately two years. 

No significant adverse impact on the environment is 
expected and the U.S. Energy Research and Development 
Administration recommends that no environmental 
impact statement be made. 
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I .  GENERAL. STATEMENT 

T h i s  environmental  assessment has been prepared  i n  compliance 

w i t h  t h e  Nat iona l  Environmental P o l i c y  A c t  of 1 9 6 9 .  .The 

purpose of t h i s  assessment  i s  t o  d e s c r i b e  t h e  planned 

U.S. Energy Research and Development Adminis t ra t ion  (ERDA) 

a c t i o n  of removing contaminated s o i l  a t  t h e  Rockwell I n t e r -  

n a t i o n a l ,  Atomics I n t e r n a t i o n a l  D iv i s ion  (AI) ,  Rocky F l a t s  

P l a n t  and t o  assess t h e  p o t e n t i a l  impacts of  t h i s  a c t i o n  on the  

surrounding environment. The a r e a s  of  s o i l  t o  be removed a r e  

l o c a t e d  w i t h i n  t h e  s e c u r i t y  fence  t h a t  surrounds t h e  Rocky 

F l a t s  P l a n t  (F igure  1 ) .  A c l o s e r  view, i n d i c a t i n g  t h e  a r e a s  

of  excavat ion ,  i s  shown i n  F igu re  2 .  

Care fu l  assessment of t h i s  planned a c t i o n  i n d i c a t e s  t h a t  

l i t t l e ,  i f  any, adverse  environmental  impact would r e s u l t  if 

t h e  p l a n  were implemented. I n  f a c t ,  t h e r e  would be an 

environmental  b e n e f i t  since s o i l  con ta in ing  measurable con-  

c e n t r a t i o n s  of plutonium would be removed, and p o t e n t i a l  

resuspens ion  from t h e  excavated areas would be prevented .  

S ince  t h i s  a c t i o n  is  not  expected t o  have any s i g n i f i c a n t  

adverse  impact on t h e  environment, ERDA recommends t h a t  no 

environmental  impact s ta tement  be prepared .  
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11. BACKGROUND 

. 

A. E x i s t i n g  S i t u a t i o n  

The Rocky F la t s  p l a n t  was e s t a b l i s h e d  i n  1 9 5 1  on a 

broad p l a t e a u  j u s t  e a s t  of  t h e  Rocky biountains.  P r i o r  

t o  c o n s t r u c t i o n  o f  t h e  p l a n t ,  t h e  l a n d  was used f o r  

- 4 -  

g r a z i n g ,  which c a r r i e d  a s i g n i f i c a n t  impact  on t h e  p l a n t  

and animal  p o p u l a t i o n s  of  t h e  area.  The p l a n t  i s  a manu- 

f a c t u r i n g  f a c i l i t y  of t h e  Energy Research and Development 

Agency ( fo rmer ly  t h e  Atomic Energy Commission). Pr imary 

o p e r a t i o n s  o f  t h e  p l a n t  i n c l u d e  t h e  f a b r i c a t i o n  and 

r ecove ry  o f  n u c l e a r  mater ia ls  i n c l u d i n g  plutonium. 

During t h e  t i m e  p e r i o d  between 1959 and 1967, approximate ly  

5240  drums of  plutonium and uranium contaminated machining 

o i l  and l a t h e  c o o l a n t  were s t o r e d  i n  t h e  903 Area,  a l s o  

known ‘as t h e  O i l  Drum S t o r a g e  F i e l d .  

l o c a t i o n  o f  t h e  drums was n e a r  t h e  c e n t e r  o f  t h e  p r e s e n t l y  

e x i s t i n g  a s p h a l t  pad shown i n  F igu re  2 .  The f i r s t  drums 

The approximate 

were p laced  i n  t h e  903 Area i n  J u l y  1959 and t h e  f i F s t  

drums were removed i n  Janua ry  1967. During t h e  e i g h t  y e a r s  

o f  ou tdoor  s t o r a g e ,  s e v e r a l  drums were damaged by c o r r o s i o n  

which r e s u l t e d  i n  o i l  l eakage .  I t  has  s i n c e  been e s t i m a t e d  



! by Rocky F l a t s  p e r s o n n e l  t h a t  approx ima te ly  5 , 0 0 0  g a l l o n s  

o f  o i l  c o n t a i n i n g  an  e s t i m a t e d  5.4 c u r i e s *  o f  p lu tonium-  

2 3 9  l e a k e d  from approx ima te ly  1 0 0  co r roded  drums i n t o  t h e  

s o i l .  (1 1 

During t h e  p e r i o d  between t h e  i n i t i a t i o n  o f  t h e  drum 

removal p r o j e c t  and October  1969, when t h e  a s p h a l t  pad was 

p l a c e d  o v e r  t h e  o l d  drum s t o r a g e  a r e a  t o  c o n t a i n  t h c  

p lu tonium i n  t h e  s o i l ,  app rox ima te ly  one c u r i e  o f  

plutonium-239 was r e d i s t r i b u t e d  away from t h e  pad a r e a  b y  

c o n s t r u c t i o n  o p e r a t i o n s  and n a t u r a l  f o r c e s  and s p r e a d  o v e r  

a n  a r e a  o f  more t h a n  2 , 0 0 0  a c r e s  (809 h a ) .  Krey ('1 has 

c a l c u l a t e d  a s l i g h t l y  d i f f e r e n t  i n v e n t o r y .  Ilis c u r r e n t  

e s t i m a t e s  i n c l u d e  1 . 4  c u r i e s  beyond t h e  3 m C i / k m 2  c o n t o u r  

and 1 0  c u r i e s  i n s i d e  t h e  3 m C i / k m 2  c o n t o u r .  The l a t t e r  

v a l u e  i n c l u d e s  1.4 c u r i e s  off s i t e  and 8 .6  c u r i e s  on Rocky 

Flats  l a n d .  The t o t a l  e s t i m a t e d  p lu tonium r e l e a s e d  by 

Rocky F l a t s ,  a c c o r d i n g  t o  Krey, was 1 1 . 4  c u r i e s ,  which i s  

abou t  twice t h a t  e s t i m a t e d  by Seed ,  e t  al. ( l )  

c x p l a n a t i o n  f o r  t h i s  d i f f e r e n c e  is related t o  h i s  soil 

sampling d e p t h  o f  20 c e n t i m e t r e s .  O t h e r s  took  e i t h e r  the  

t o p  one o r  f i v e  c e n t i m e t r e s .  

were s p r e a d  t o  t h e  eas t  and s o u t h  o f  t h e  a s p h 3 l t  p a d ,  a n d  

K r e y ' s  

The major  c o n c c n t r a t i . o n s  

*One cur ie  o f  p lu tonium-239 r e p r e s e n t s  abou t  1 6  grams o f  t h a t  
r a d i o i s o t o p e .  

-5- 
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! i t  is  now e s t ima ted  t h a t  approximately 0 . 5 6  c u r i e  

of t h a t  plutonium i s  w i t h i n  t h e  a r e a s  shown i n  Figure 2 .  

The contaminated s o i l  i s  s i t u a t e d  on t h e  s i d e  of a smal l  

a n c i e n t  e r o s i o n a l  v a l l e y  which has  c u t  through t h e  o l d  

Rocky F la t s  pediment 

e r o s i o n  of t h e  s l o p e  

weather by s loughing  

v e g e t a t e d  w i t h  mixed 

s u r f a c e .  A t  t h e  p r e s e n t  t ime,  l i m i t e d  

occurs  on ly  d u r i n g  e x c e p t i o n a l l y  wet 

of  t h e  s u r f a c e  l a y e r s .  The area was 

p r a i r i e  g r a s s e s .  There were a l s o  

abundant t a l l - g r o w i n g  m u l l e i n  p l a n t s ,  s c a t t e r e d  small f o r b s  

and sedge and spa rce  shrubs  l i k e  r a b b i t b r u s h ,  p incushion  

c a c t u s ,  and p l a i n s  p r i c k l y p e a r .  Vege ta t ion  covered a b o u t .  

70% of. t h e  ground s u r f a c e  u n t i l  May 1975 a t  which time a 

h e r b i c i d e  was a p p l i e d  t o  p r e p a r e  t h e  a r e a  f o r  excava t ion .*  

Subsequent ly  t h e  area was i r r i g a t e d  w i t h  an e q u i v a l e n t  o f  

30 i nches  of  r a i n f a l l ,  a s a c r i f i c i a l  c r o p  of m i l l e t  was 

p l a n t e d ,  and e x c e l s i o r  s o i l  r e t e n t i o n  mats were l a i d  down. 

Recovery of  v e g e t a t i o n  i n  t h e  area i s  expected by t h e  f a l l  

of 1976. 
. 

Surveys a t  t h e  time of t h e  drum removal p r o j e c t  and sub- 

sequent annual  s o i l  sampling d e t e c t e d  a maximum plutonium- 

. 239 c o n c e n t r a t i o n  o f  5,680 d/m/g (2558 pCi/g) i n  t h e  t o p  

*See Appendix I 
. 
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5 c m  of s o i l  i n  t he  general  a rea  sou theas t  o f  t he  O i l  D r u m  

Storage F ie ld .  In  June 1973, an a e r i a l  r a d i o l o g i c a l  
( 

. monitoring survey (ARMS) by E G G G ,  Inc .  , of Las Vegas, 

Nevada, de t ec t ed  r a d i o a c t i v e  anomalies l oca t ed  close t o  t h e  

planned s o i l  excavation s i t e s  i n  Figure 2 .  (3) This was t h e  

f i rs t  i n d i c a t i o n  of  a contaminated a r e a  r a t h e r  than i s o l a t e d  

p lu tonium-in-so i l  anomalies. I n  June 1973, personnel  from 

. t h e  ERDA Heal th  and Sa fe ty  Laboratory (HASL) conducted 

simultaneous s o i l  sampling and d i r e c t  reading surveys o f  

.the a r e a  us ing  a f i e l d  instrument  f o r  d e t e c t i n g  low energy 

r a d i a t i o n  ( a  FIDLER), which confirmed t h e  ARM5 survey. 

On t h e  b a s i s  of t h e s e  prel iminary surveys,  it was decided t o  

do a more ex tens ive  s tudy ,  inc luding  s o i l  p r o f i l e  ana lyses  

( see  Figure 3 f o r  t h e  l o c a t i o n  of sample s i tes ) .  The purpose 

of t h e  s tudy was t o  ob ta in  an a c c u r a t e  assessment,  which 

would allow q u a n t i f i c a t i o n  of plutonium concen t r a t ions  i n  

t h e  s o i l .  The f irst  s t e p  was a ground survey wi th  a FIDLER. 

The r e s u l t s  are shown i n  Figure 4 .  Thi r ty-seven  s o i l  samples 

were c o l l e c t e d  a t  5 0 - f t  (15-m) i n t e r v a l s  along e i g h t  

p a r a l l e l  t r a v e r s e s  1 0 0  f t  (30 m) a p a r t .  S ix  a d d i t i o n a l  

samples were l a t e r  c o l l e c t e d  along s i x  of t h e  t r a v e r s e s .  

Samples were taken t o  a depth o f  5 cm i n  a 1 0 -  by 10-cm 

square.  The samples were a i r  d r i e d ,  s ieved  through a 35- 

mesh sc reen  and analyzed f o r  plutonium by t h e  method of 

T a l ~ i t i e . ( ~ )  

Figure 5 .  

Resul ts  a r e  r epor t ed  on a d ry  weight b a s i s  i n  

: - 7 -  
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l. 1 l. I L 
FIGURE 5 PLUTONIUM CONCENTRATIONS (pCi/g) DETERMINED BY RADIOCHEMICAL 

SC A ANALYSIS OF SOIL SAMPLES COLLECTED IN MARCH 1974. E: 80 FEET PER IN H 
(9.6 METRES PER CENTIMETREI 



S o i l  macro p r o f i l e  d a t a  wzre o b t a i n e d  from 1 9  samples c o l -  

l e c t e d  a t  1 5  cm i n t e r v a l s  down t o  a maximum o f  45 cni a t  

seven s e l e c t e d  s i t e s .  Sanp les  were c o l l e c t e d  u s i n g  a 

3 - i n .  (7.6-cm) d i a m e t e r  o r c h a r d  a u g e r .  Each 1.5-cm i n t e r v a l  

Mas t r e a t e d  a s  one sample,  i . e . ,  a i r  d r i e d ,  s i e v e d  t o  p a s s  

35 mesh and ana lyzed  f o r  plutonium on a d/m/g b a s i s  ( d r y  

w e i g h t ) .  The r e s u l t s  a re  shown i n  Tab le  I .  

A d d i t i o n a l  samples  c o l l e c t e d  t o  d a t e  i n c l u d e  f i v e  mic ro -  

p r o f i l e s  (29  samples  t a k e n  a t  0 . 5  c m  i n t e r v a l s ) ,  two macro- 

p r o f i l e s  t a k e n  by r e s e a r c h e r s  from Colorado S t a t e  U n i v e r s i t y  

( C S U )  ( 1 4  samples  t a k e n  a t  3 c m  i n t e r v a l s ) ,  ('1 and severa l :  

samples c o l l e c t e d  from two t r e n c h e s  1 . 5  by 0 . 9  by 0 . 6  m 

by p e r s o n n e l  from HASL. The r e s u l t s  o b t a i n e d  from t h e  

f i r s t  two sets o f  samples  are i n c l u d e d  i n  Tab le  I .  

A n a l y t i c a l  data on t h e  HASL p r o f i l e s  are n o t  a v a i l a b l e .  

Some p r e l i m i n a r y  r a d i o m e t r i c  r e s u l t s  by Ge ( L i )  d i o d e  

s p e c t r o m e t r y  i n d i c a t e  t h a t  o v e r  80% of t h e  americium-241 

(daugh te r  p r o d u c t  o f  p lu tonium-241)  i s  c o n t a i n e d  w i t h i n  

t h e  t o p  9 c m  of s o i l .  ( 6 )  

T h e  t o t a l  a v a i l a b l e  da t a  from t h e  s o i l  p r o f i l e s  appea r  

t o  b e  i n  g e n e r a l  agreement .  The plutoniuin i s  a p p a r e n t l y  

d i s t r i b u t e d  somewhat e r r a t i c a l l y  down t o  a d e p t h  o f  a t  

l e a s t  . 4 5  c m .  The h i g h e s t  c o n c e n t r a t i o n s  ( g r e a t e r  t h a n  

-11- 



TABLE I 

SOIL PROFILE DATA 

P l u t o n i u m  
Concentration 

(d/m/g) 
Sample Depth Zone 

Sampl e r * Identification (cm) 

Dow 
(Illsley) 

0 - 1 5  
15 - 3 0  
30 - 4 5  

9 8 0  
1 5 0  
95 

4B 

150 
27 
1 6  

4D 0 -15 
15 - 3 0  
30  -45 

5B 

5D 

0 -15 
15 -30 

1,140 
9 0 5  

4 8  
1 6  
1 6  

155 
105 
28 

0 - 1 5  
15 - 3 0  
30  -45 

0 -15 
15 -30 
30 -45 

5E 

0 -15 
15 -30 

1,980 
1,820 

6B 

6D 420 
1,820 
960 

0 -15 
15 - 3 0  
30 -45 

27,000 
35,000 

18,000 
28,000 
13,000 

50,000 

0 - 0.5 
0.5- 1.0 
1.0- 1.5 
1.5- 2.0 
2.0- 2.5 
2.5- 3.0 

M1A Rockwell 
(Vol k) 

0 - 0.5 
0.5- 1.0 
1.0- 1.5 
1.5- 2.0 
2.0- 2.5 
2.5- 3.0 

8 ,1100 
24,1100 
15 ,000  
2 0 ,  000 
11,000 
14,000 

M1B 

.., 

-12- 



TABLE I (Cont.) 

S amp 1 e 
Idcntif ication sallp 1 c I-* 

Kockwell 
(Vo lk)  

M 2A 

M2B 

M3 

c1 

c2 

Ikpth Zone 
(CHI) 

0 - 0.5 
0.5- 1.0 
1.0- 1.5 
1.5- 2.0 
2.0- 2.5 
2.5- 3.0 

0 - 0.5 
0.5- 1.0 
1.0- 1.5 
1.5- 2.0 
2.0- 2.5 
2.5- 3.0 

0 - 0.5 
0.5- 1.0 
1.0- 1.5 
1.5- 2.0 
2.0- 2.5 

0 - 3  
3 - 6  
6 - 9  
9 -12 
12 -15 
15 -18 
18 -21 

0 - 3  
3 - 6  
6 - 9  
9 -12 
12 -15 
15 -18' 
18 -21 

P l u t o n  j uiii 
Concent r a t  ion 

(d/m/g) 

14,000 
43,OOQ 
36,OOC: 
38 ,OOCi  
13,000 
14,000 

29,000 
49,000 
1,400 
24,000 
12,000 
28,000 

18,000 
4,400 
14,000 
2,900 
1,200 

13,873 
3,012 
2,029 

4 0 9  
799 
604 
157 

11,502 
1,255 

3 9 6  
251 

218 

1,1131 

NU. 

*The samplers are identified by company or institution and i n  

parenthesis by individual. 
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5000 d/m/g) were found i n  t h e  top 3 cm. 

however, t h a t  any at tempt  t o  remove t h e  plutonium contami- 

nated s o i l  w i l l  r e q u i r e  excavat ion t o  an average depth of  

1 5  cm. This a c t i o n  w i l l  al low f o r  unavoidable mixing of  

I t  is a n t i c i p a t e d ,  

c l ean  and contaminated s o i l  and a s s u r e  removal of  soil 

conta in ing  more than 250 d/m/g plutonium (113 pCi/g.) from 

t h e  a reas  o u t l i n e d  i n  Figure 5 .  

Differences  noted i n  t h e  p r o f i l e  d a t a  given i n  Table I can 

be explained by t h e  f a c t  t h a t  d i f f e r e n t  o b j e c t i v e s  were 

guiding t h e  sample c o l l e c t i o n  i n  t h e  t h r e e  cases. 

major purpose f o r  c o l l e c t i n g  t h e  seven deep p r o f i l e  samples 

The 

was t o  determine t h e  maximum depth  of p1utoni.m migra t ion  

over  a s i g n i f i c a n t  p o r t i o n  of  t h e  a rea .  R e l a t i v e l y  t h i c k  

(15 cm) and l a r g e  (1 t o  2 kg) samples were taken  as being t h e  

most r e p r e s e n t a t i v e  of  t h e  t o t a l  inventory.  The 29 micro- 

p r o f i l e  samples were taken as p a r t  of t h e  b i o l o g i c a l  uptake 

s tudy  and were both small i n  s i z e  and t h i n  ( 0 . 5  an) i n  

depth.  The sample4 c o l l e c t e d  by CSU and HASL a r e  be l i eved  

' t o  most accu ra t e ly  r e p r e s e n t  t h e  t y p i c a l  ve r t i ca l  d i s t r i -  

bu t ion  of plutonium i n  t h e  s o i l  of t h i s  a r ea .  

d y  two sets of p r o f i l e  d a t a  a r e  a v a i l a b l e  from CSU. The 

-dataL-do i n d i c a t e ,  however, t h a t  7 2 %  of  the  plutonium is i n  

Unfor tuna te ly ,  

the t o p  3 an and only 3% is deeper than  15 an. . 
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The two maps shown i n  F igu res  4 and 5 i n d i c a t e  reasonable  

c o r r e l a t i o n  i n  a r e a l  d i s t r i b u t i o n  between americium, a s  

d e t e c t e d  by F I D L E R  survey ,  and plutonium, a s  measured by  

radioci&emical  a n a l y s i s  of  s o i l  samples.  The planned 

cxcavat ion  s i t e s  a r e  shown a s  shaded a r e a s  on bo th  f i g u r c s .  

These s i t e s  i n c l u d e  approximately 2000  square  met res  

contaminated w i t h  plutonium i n  excess  o f  5000 d/m/g 

(2252 pCi/g) .  Assuming an  average  depth  o f  1 5  cm, t h c  

300  cub ic  me t re s  o f  s o i l  could c o n t a i n  a s  much a s  0 . 3 5  

c u r i e  o r  6 2 . 5 %  of t h e  e s t ima ted  plutonium i n  t h e  s o i l  s o u t h -  

e a s t  of t h e  a s p h a l t  pad. Extending t h e  l i m i t  o u t  t o  t h e  

1 0 0 0  d/m/g i s o p l e t h  would inc lude  about  7 5 0 0 0  square  metrcs  

f o r  a s o i l  volume of 1135 c u b i c  metres c o n t a i n i n g  about  

0 . 5 1  c u r i e ,  or 91% of  t h e  t o t a l  plutonium. 

During t h e  summer of 1975, fol low-on f l i g h t s  by t h e  AIWS 

group from EGGG were made us ing  improved i n s t r u m e n t a t i o n  

wi th  lower s e n s i t i v i t i e s .  P re l imina ry  r e s u l t s  f o r  t h e  

a r e a s  o f  concern are  n o t  s i g n i f i c a n t l y  d i f C e r e n t  from t h o s e  

ob ta ined  i n  1973. (7)  

A d e t a i l e d  r a d i o m e t r i c  ground survey  of t h e  s o u t h e a s t  s i t e  

is  c u r r e n t l y  underway by Rockwell. 'This survey  i s  b c i n g  

performed w i t h  a hand-ca r r i ed  sodium iod ide  d e t e c t o r  a i d  

i n s t rumen ta t ion  c a l i b r a t e d  t o  d e t e c t  low energy x - r a y s  from 

-15- 



plutonium. The r e s u l t s  of t h e  survey w i l l  be a v a i l a b l e  

f o r  guidance during planned s o i l  excavat ion.  Data 

c o l l e c t e d  t o  d a t e  do n o t  change t h e  appearance of r ad io -  

a c t i v e  i s o p l e t h s  as shown i n  Figure 4 .  

I n  February 1974 a pub l i c  b r i e f i n g  was held a t  t h e  Rocky 

F l a t s  P l an t  for t h e  Governor of  t h e  S t a t e  of Colorado and 

o t h e r  s t a t e  o f f i c i a l s .  I n  t h a t  b r i e f i n g  t h e  contaminated 

zone was descr ibed  as an a r e a  of concern. During t h e  

b r i e f i n g  and i n  r e l e a s e s  t o  t h e  p r e s s  which followed, ERDA 

made a commitment t o  examine techniques t o  f u r t h e r  

s t a b i l i z e  o r  remove t h e  contaminated s o i l .  Although 

t h e r e  

t h e r e  is a p o t e n t i a l  environmental problem. I t  is i n  t h e  

b e s t  i n t e r e s t s  of t h e  environment and p u b l i c  r e l a t i o n s  with 

surrounding communities t o  remove t h e  contaminated s o i l .  

i s  n o t  a p u b l i c  h e a l t h  hazard nor  i s  one a n t i c i p a t e d ,  

Personnel from t h e  Colorado S t a t e  Department o f  Health (CDH) 

have been advised of t h e  p l a n  t o  remove some of  t h e  contami- 

na t ed  s o i l  and .agree  t h a t  t h e  p o t e n t i a l  f o r  future '  

.environmental  problems warrants  t h e  s a f e  removal of t h e  s o i l  

(8) as soon as p r a c t i c a l .  -. 

Excavation experience and exposure d a t a  were obta ined  i n  

1975 during a t r a i n i n g  program and a s p e c i a l  excavat ion 

-16- 
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p r o j e c t  for personnel from HASL t o  o b t a i n  t h e  previously 

mentioned s o i l  p r o f i l e  samples. The t r i a l  excavat ion was 

performed on May 5 ,  1975 i n  an ad jacen t  analog a r e a  about 

350 metres northwest of t h e  contaminated a rea .  A l l  

excavat ion and packaging ope ra t ions  were performed i n s i d e  

a f l o o r l e s s  metal  bu i ld ing ,  equipped wi th  a door ,  window, 

High Ef f i c i ency  P a r t i c l e  Aerosol (HEPA) f i l t e r  and a i r  

mover. 

!, 

A f t e r  t h e  excavat ion and removal o f  about 0 .08  cubic  metre 

of s o i l ,  t h e  t r a i n i n g  program was terminated.  The plutonium 

concen t r a t ion  i n  a i r .  sampled 5 metres from t h e  excavat ion 

bu i ld ing  was 0.00004 pCi/m3. This  is  comparable t o  t h e  

l o c a l  background concent ra t ions  o f  0.00003 pCi/m3. 

On May 13  and 1 4 ,  1975,  r e p r e s e n t a t i v e s  from HASL, wi th  t h e  a i d  

of Rocky Flats  personnel ,  excavated two t r enches  i n  t h e  

contaminated area, u t i l i z i n g  t h e  same metal bu i ld ing  and 

techniques as employed i n  t h e  t r a i n i n g  program. S t a b i l i z i n g  

the s o i l  wi th  water was no t  r equ i r ed  because r a i n f g l l  on 

- . d e - p r e v i o u s  day e l imina ted  any d u s t  problem. A l l  o t h e r  

...- -3- and s a f e t y  r u l e s  and precaut ions  were observed. 

Eight 55-gallon drums of s o i l  were removed from t h e  two 

''1-5 by 0.9  by 0 .6  m t renches .  Subsequent a n a l y s i s  o f  t h e  



. .  - .. 

high volume a i r  sampler l u c a t e d  o u t s i d e  i n d i c a t e d  a concen-  

t r a t i o n  of plutonium of  0 . 0 0 2 5 8  pCi/m3. T h i s  va lue  i s  t h c  

same magnitude a s  t h e  anngal  averages  for permanent a i r  

samplers i n  t h e  v i c i n i t y ,  namely 0 . 0 0 1  t o  0 . 0 0 3  pCi/m3. 

The  r e s u l t s  from a low volume a i r  sampler l o c a t e d  i n s i d e  

t h e  excavat ion  bu i ld ing  were 0 . 0 9  pCi/m3 on May 1 3  and 

0 . 0 0 2  pCi/m3 on May 1 4  for a t o t a l  a lpha  a c t i v i t y .  The 

r e l a t i v e l y  low v a l u e  f o r  May 1 4  can b e  expla ined  on t h e  

b a s i s  o f  improved handl ing  techniques  a f t e r  one f u l l  d a y ' s  

excavat ion  exper ience  and a more d u s t - f r e e  s o i l  i n  t h i s  

a r e a  a s  compared t o  t h e  a r e a  excavated on May 1 3 .  These 

r e s u l t s  should b e  compared wi th  t h e  s o l u b l e  R a d i o a c t i v i t y  - 

Concent ra t ion  Guide (RCG,) for c o n t r o l l e d  a r e a s  which i s  

2 . 0  pCi/m3.* J t  was concluded t h a t  t h e  excava t ion  i n  t h e  

contaminated area c r e a t e d  no hazardous c o n d i t i o n s  f o r  

e i t h e r  t h e  i n d u s t r i a l  workers o r  t h e  o f f - s i t e  popu la t ion .  

Assessment of t h e  c u r r e n t  s t a b i l i t y  of t h e  area i s  bascd 

on Rockwell a i r  moni tor ing  r e s u l t s  from ins t rumen t s  l o c a t e d  

immediately east  ( t h e  p r e v a i l i n g  downwind d i r e c t i o n )  of t h e  

a r e a .  F igure  6 shows a t y p i c a l  wind rose for Rocky F l a t s .  

A i r  sample r e s u l t s  have not  shown h i g h e r  than 11% oC t h c  

I K G a  for s o l u b l e  plutonium-239 i n  a c o n t r o l l e d  a r e a .  

*Standards f o r  Radia t ion  P r o t e c t i o n ,  U . S .  Energy Research and 
Development Admin i s t r a t ion ,  ERDA Manual Chapter 0 5 2 4 ,  Table I .  

-18- 



9 1973 
m 

A- Frequency for a direction (%I. 
8- Avem e velocity (mph) for A 

blows. 
C - Calms (%I 
0- Variable direction (% 

direct ? on from which the wind 

.-AIR SAMPLERS 

It 

I I If 

U 
100 
Feet 

Figure 6 Location of the A I  and CDH Air Samplers east of the 
contaminated soil excavation sites. 

0 

. .  . . .. . . , - 



/ 
i Addit iona: .  a i r  mon i to r s  m l i n t a i n e d  by  t h e  Colorado  

Department o f  H e a l t h  (CDH! and HASL ( l o )  l i k e w i s e  have 

n o t  shown amounts o f  a i r b o r n e  p lu ton ium g r e a t e r  t h a n  t h e  

RCG,. F i g u r e  6 shows t h e  r e l a t i v e  l o c a t i o n s  o f  t h e  

Kockwell and CDH a i r  m o n i t o r s .  l h e  IIASL No. 1 rironir:or i s  

l o c a t e d  b e s i d e  Kockwell S t a t i o n  S - 8 .  A i r  mon i to r ing  

i n s t r u m e n t a t i o n  c o n s i s t s  o f  a vacuum pump and f i l t e r  papcr 

c o l l e c t o r  which samples  a b o u t  two c u b i c  f e e t  of  a i r  per  

minu te  on a c o n t i n u o u s  b a s i s .  The Kockwell and HASL 

f i l t e r s  a r e  a n a l y z e d  weekly for t o t a l  a l p h a  a c t i v i t y  and 

composi ted  f o r  monthly p lu ton ium a n a l y s i s .  

The a v e r a g e  a l p h a  r a d i o a c t i v i t y  c o n c e n t r a t i o n s  from n i n e  

s t a t i o n s  are shown i n  T a b l e  1 1 .  S t a t i o n s  D-4 and A F - 8 3  

are l o c a t e d  immedia te ly  downwind from t h e  con tamina ted  

a r e a s .  The o t h e r  s t a t i o n s  are  l o c a t e d  e a s t  and n o r t h c a s t  

of  t h e  areas a t  a maximum d i s t a n c e  of 800 f t  ( 2 4 4  m ) .  

The r e s u l t s  are  f o r  a v e r a g e  a n n u a l  p lu ton ium c o n c e n t r a t i o n s  

o f  p lu tonium-239.  I t  s h o u l d  be  n o t e d  t h a t  a l l  o f  thc 

a n n u a l  a v e r a g e s  are s i g n i f i c a n t l y  bclow t h e  'recommenclccl 

l < a d i o a c t i v i t y  C o n c e n t r a t i o n  Guide.  

A d d i t i o n a l  d a t a  from a i r  sample r s  l o c a t e d  a t  g r c a t c r  

d i s tances  from t h e  con tamina ted  areas a l s o  ind ica t cc l  t h a t  

t h e r e  i s  no hazard ' f rom a i r b o r n e  p lu ton ium.  HASL has  one 
i 
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TAB:,E I I 

AVERAGE ANNUAL PLUTONIilM CONCENTRATIONS I N  A I R *  
AT THE EAST S E C U R I T Y  FENC:: O F  THE ROCKY FLATS PLANT 

( p i c o c u r i e s  ier  c u b i c  metre) 

( 9 )  
C o l o r a d o  H e a l t h  D2partrnent S t a t i o n s  

S t a t i o n  Code 1973 1974 

D 1  0.0007** 0.0004 
D 2  0 . 0 0 0 6  i n c o m p l e t  
APC 5 6 i n c o m p l e t e  0 .0004 
D 3  0.0029 0 .0038  
D4 0 .0032  0 .0013 

W J 2 )  
Rockwel l  S t a t i o n s  

1974 

0 .003  

S t a t i o n  Code - 1973 - 
S-8 0.005 
AC-84 no  da t a  0 . 0 0 1  
AF-83 no da ta  0 .001  

HASL S t a t i o n  ( 1 0 )  

1974 1 9 7 3  - S t a t i o n  Code - 
No. 1 0 .0021  0.0018 

*RCC, f o r  s o l u b l e  p l u t o n i u m - 2 3 9  i n  a c o n t r o l l e d  area is 
2 . 0  pCi/m3 and i n  an u n c o n t r o l l e d  area i s  0.06 pCi/m’. 

L 

**The r e s u l t s  are  for a v e r a g e s  of  m o n t h l y  c o m p o s i t e  samplcs 
c o l l e c t e d  d u r i n g  t h e  i nd ica t ed  y e a r .  
p l u t o n i u m -  239. 

The u n i t s  a r e  pCi/m3 

- 2 1 -  



monitor l o c a t e d  0 . 5  mi l e  ;0.8 km) e a s t  o f  t h e  p l a n t ,  and  

another  1 . S  miles ( 2 . 4  km) t o  t h e  e a s t  a t  t h e  government 

p rope r ty  l i n e .  Another s ' a t i o n  (No. 3 )  l o c a t e d  4 miles  

( 6 . 4  km) west of  t h e  p l a n t  was removcd i n  1 9 7 4 .  Annual 

averages f o r  1973 and 1 9 7 1  from t h e s e  s t a t i o n s  p l u s  t h o s e  

f o r  S a l t  Lake C i t y ,  Utah rlre g iven  i n  Table  111. Rockwcll 

has e s t a b l i s h e d  a i r  sampling s t a t i o n s  sur rou9ding  t h c  

p l a n t  s i t e  boundary a t  p o i n t s  a c c e s s i b l e  t o  t h e  gene ra l  

p u b l i c .  Data from t h e s e  s t a t i o n s  a r c  a l s o  p re sen tcd  i n  

Table  111. 

It i s  noted from Table  I 1 1  t h a t  t h e  annual averages  € o r  

1IASL d a t a  a r e  g r e a t e r  t h a n  Rockwell d a t a  by a f a c t o r  o f  

about  two a t  t h e  same l o c a t i o n  (HASL No. 2 and Rockwcll 

S-32) .  The o n l y  e x p l a n a t i o n  f o r  t h i s  d i f f e r e n c e  i s  a 

d i f f e r e n c e  i n  sampling techniques  such as h e i g h t  above 

ground surface,  s t a t i o n  housing des ign ,  and a i r  pumping 

r a t e s .  

I t  can be s e e n  t h a t  some of t h e  a i r  monitors  a t  Rocky F l a t s  

y i e l d  s l i g h t l y  h i g h e r  annual  c o n c e n t r a t i o n s  o f  plutoniuiiL 

than  t h e  one s t a t i o n  a t  S a l t  Lakc C i t y .  Most of t h c  

r c s u l t s ,  however, are  of  t h c  same o r d e r  o f  magnitudc, 

except  f o r  HASL s i t e  No. 4 which is on government p r o p c r t y  

only  0 . 5  mile e a s t  of t h e  p l a n t  s e c u r i t y  f ence .  There t h e  

I 



TABLX I 1 1  

AVERAGE ANNUAL PLUTONI'JM CONCENTRATIONS I N  A I R  
SURROUNDING ROCKY FLATS 

(p icocuries  pur cubic metre) 

ERDA-HAS I., S t a t  ions (10) 

S i t e  

2 (East 2.4 km) 
3 (West 6.4 km) 
4 (East 0 . 8  Ian) 
S a l t  L a k e  C i t y ,  Utah 

1973 1974 

0.000118 0.000101 
0.000027 0.000127 

- 

- - - -  O.OOO802 

0.000024 0.000066 

Rockwell S t a t i o n s  (11,121 

S i t e  

S-26 (West 2.4 km) 
S-27 (Northwest 3 . 6  lan) 
S - 2 8  (Northwest 4 . 8  lan) 
S-32 (East 2.4 lan) 
S-33 (Southeast 3 . 6  km) 
S-34 (Southeast 4.8 lan) 

S - 3 6  (Southwest 3 . 6  lan) 
S-37 (Southwest 4.8 km) 

- 

S - 3 5  (South 2.4 km) 

1973 

0.000041 
0.00004!l 

<o .000050 
<O. 000065 
<0.000051 
<O .000063 
<O ,000057 
<0.000043 
< O  .000063 

- .1974 

<O. 000046 
0.000192 
0.000041 
0.000053 
0.000050 
0.000040 
0.000047 
0.000041 
0.000047 

- 

NOTE: The RCG, for s o l u b l e  plutoniurii i .n ambicnt a i r  
a c c e s s i b l e  t o  the  population a t  l arge  is 
0.02 p c i / m 3 .  



average plutonium concent ra t ion  f o r  1974 was 0 .000802 pCi/m3 

about 30 times background, 8 times t h e  va lue  1 mi le  f u r t h e r  

east  and l e s s  than  o n e - t h i r d  t h e  va lue  ad jacen t  t o  t h e  

contaminated a rea .  The important conclusion t h a t  can be 

drawn from t h e  d a t a  i n  Table 111, however, i s  t h a t  t h e  

ambient a i r  a t  s i t e s  2 t o  4 miles  e a s t  of t h e  Rocky Flats 

P lan t  does not  con ta in  s i g n i f i c a n t l y  more plutonium than  

t h e  a i r  south  or west of t h e  p l a n t .  This conclus ion  i s  

subsequently r e f e r r e d  t o  i n  d i scuss ing  t h e  need f o r  

excavat ing an o n - s i t e  plutonium-contaminated s o i l .  I t  i s  

s t r e s s e d  t h a t  t h e  reason for removal i s  n o t . t o  reduce plutonium 

concent ra t ions  i n  a i r  a v a i l a b l e  t o  t h e  gene ra l  p u b l i c  s i n c e  

they a r e  not  being a f f e c t e d ' b y  plutonium contained i n  t h e  s o i l .  

Reasons f o r  removal a r e ,  t h e r e f o r e ,  r e l a t e d  t o  e l imina t ion  

of t h e  long term p o t e n t i a l  of plutonium a i r a i 1 a b i l i t y . f o r  

f u t u r e  mobi l iza t ion  and migrat ion.  

Calcu la t ions  of dose assessments from t h e s e  a i r  concen- 

t r a t i o n s  have been made. The r e s u l t s  for t h e  same n ine  

s t a t i o n s  a r e  shown i n  Table I V .  

person would be s tanding  nea r  t h e  s t a t i o n  for e i g h t  hours 

p e r  day, 260 working days p e r  y e a r ,  without  t h e  u s e  of a 

r e s p i r a t o r  or o t h e r  p r o t e c t i v e  devices .  

c a l c u l a t i o n  of  dose is  a s  fol lows:  

I t  was assumed t h & t  a 

A t y p i c a l  

. 

0 



TABLE IV 

CALCULATED INTERNAL DOSAGE* 
FkOM AIR I N  REM P E R ' Y E A R  

Cd lo rado  H e a l t h  Department  S t a t i o n s  

1974 -- 1973 
D - 1  0.005** 0.003 
D - 2  0 . 0 0 4  i n c o m p l e t e  d a t a  

APC56 i n c o m p l e t e  d a t a  0 , 0 0 3  
D-3 0 . 0 2 2  0 .028  

S t a t i o n  Code - 

1)-4 0.024 0.010 

Rockwell  S t a t i o n s  

1973  S t a t i o n  Code - 
S - 8  0.038 

AC-84 
AF-83 

- -  
- -  

S t a t i o n  Code 

S - 8  

HASL S t a t i o n  

1973 

0 .016  

- 

1974 

0 . 0 2 2  

- 
0.008 
0.008 

1974 

0.014 

- 

*Note t h a t  t h e  maximum recommended l u n g  d o s e  f o r  o c c u p a t i o n a l  
worke r s  is 15 r e d y e a r  and  f o r  an  i n d i v i d u a l  i n  t h c  gencriri 
p o p u l a t i o n  is 1.5 r cm/yea r ,  a s  p e r  t h e  S t a n d a r d s  for R a d i a t i o n  
P r o t e c t i o n ,  U.S. Atomic Encrpy Commission, AEC Manual 
C h a p t e r  O X 4 .  

I 

* * C a l c u l h t e d  r em/yea r  from d a t a  i n  T a b l e  111. 

-25- 1 



#- 

DOSE = STANDARD X 2: 
.I c. 

Where t h e  STANDARD = :.5 rem/ycar, t h e  RCG, = 

2 . 0  p C i / m 3  and us ing  t h e  maximum average annual 

concen t r a t ion  from Tahle I1 ( e . g .  S t a t i o n  APCS6) 

s o  t h a t  C = 0.003 p C i / m 3 .  Then, 
avg 

Thus ,  t h e  maximum annual occupa t iona l  dose rece ived  by  a 

worker who was employed cont inuous ly  i n  t h i s  a r e a  would bc- 

less  than 0.03 rem. This  c a l c u l a t i o n  is based on t h c  most 

r e s t r i c t i v e  s t a n d a r d  by assuming t h e  plutonium-239 involved 

i n  t h e  exposure is i n  a s o l u b l e  form. T h i s  i s  a commonly 

accepted  c o n s e r v a t i v e  approach and t h e  va lues  i n  Table  I V  

were c a l c u l a t e d  i n  t h i s  manner. I f  t h e  assumption had bccn 

made t h a t  t h e  plutonium is i n  an i n s o l u b l e  form t h e n  tlic 

RCC, would be 40 .0  pCi/m3 and t h e  c a l c u l a t e d  DOhE nea r  

S t a t i o n  APC56 would be l e s s  than  0.001 rem/ycar,  i . c . ,  

approximately 20 times lowcr. 

Excavation of t h e  contaminated s o i l  is not expected t o  

change t h e  plutonium - i n  -air  concen t r a t ions  downwind from 

- 2 6 -  
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. . .. 
i r  

t h e  s i t e .  Since t h e  c u r r e n t  plutonium concent ra t ions  i n  

a i r  a t  t he  p l a n t  boundary a re  a t  background l e v e l s ,  reduct ion  

of t he  a i r  c o n c m t r a t i o n  i s  not  a reason f o r  t h e  cleanup. 

Proposed Action 

The proposed a c t i o n  is t o  remove a l a y e r  of plutonium 

contaminated s o i l  from t h e  shaded a r e a  shown i n  Figure 5 

and r ep lace  i t  with c l ean  t o p s o i l .  

l e v e l  i n  t h e s e  a reas  exceeds 5,000 d/m/g ( 2 . 2 5  x Ci/g) 

i n  t h e  top f i v e  cent imet res  of  s o i l .  

remove t h e  s o i l  u n t i l  t h e  plutonium concent ra t ion  is below 

The contamination 

The o b j e c t i v e  i s  t o  

t h e  l i m i t  of d e t e c t i o n  of t h e  FIDLER instrument  s e t  up t o  

measure t h e  60 keV gammas from 2c1Am. The l i m i t  o f  

d e t e c t i o n  for t h e  FIDLER corresponds t o  a plutonium 

concent ra t ion  of approximately 250 d/m/g o f  s o i l ,  which is 

l e s s  than a proposed s tandard  of 5 0 0  d/m/g f o r  plutonium 
(13) in s o i l  i n  uncont ro l led  areas. 

The guidance l e v e l  s p e c i f i e d  f o r  t h i s  p r o j e c t  i s  appropr i a t e  

-only t o  circumstances a t  t h e  Rocky Fla t s  Plant a t  'the 

. q r e s e n t  time and is based on i n t e r p r e t a t i o n  of t h e  "as low 

,as p r a c t i c a b l e "  concept.  Use of  t h i s  guidance l e v e l  a t  

Rocky F l a t s  i s  not  t o  be construed a s  endorsement o r  

d e n i a l  of  any proposed s tandard  f o r  plutonium concen- 

t r a t i o n s  i n  s o i l .  

. 
- 2 7 -  
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S o i l  p r o f i l e  ana lyses  (Table  I )  i n d i c a t e  th ,a t  t h e  ob jec -  

t i v e  oi removing t h e  plutonium contaminated s o i l  t o  a 

l e v e l  less than  d e t e c t a b l e  by t h e  FIDLER instrument  can  

prcbably be  accomplished by removing an  average of 1 5  cm 

of s o i l .  The a c t u a l  depth  of  s o i l  rcmoval w i l l  b e  d c t c r -  

mined dur ing  excavat ion .  T h e  excavat ion  w i l l  g ene ra t e  

approximately 10,500 cub ic  f e e t  (300 cubic  metres)  of 

contaminated s o i l  and w i l l  r e q u i r e  approximately 1 5 0 0  5 5 -  

g a l l o n  waste drums f o r  shipment t o  t h e  ERDA waste d i s p o s a l  

f a c i l i t y  i n  Idaho. 

S ince  t h e  contaminated s o i l  nea r  t h e  a s p h a l t  pad is  w i t h i n  

t h e  p l a n t  s e c u r i t y  f ence  and access  t o  t h e  a r e a  i s  res t r ic -  

t e d  t o  a u t h o r i z e d  personnel  o n l y ,  i t  i s  planned t o  remove 

s o i l  only i n  areas contaminated above 5,000 d/m/g. This  

l e v e l  was a r b i t r a r i l y  s e l e c t e d  based on c o s t  and p r a c t i -  

c a l i t y  o f  removal. 

o p e r a t i o n  is  as fo l lows:  

An estimate o f  t h e  c o s t  f o r  t h e  planned 

Personnel $ 76,000 

Materials 41,000 

Shipping 18 , 500 

Support  13,000 
Contingency 16,500 

$165,000 

i 
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. /  The c o s t  t o  remove s o i l  wi th in  t h e  1000  d/m/g contour i s  

est imated t o  be $825,000.  When ERDA and EPA adopt s o i l  
\ 

. s tandards  f o r  plutonium contamination, Rocky F l a t s  w i l l  

comply with t h e s e  s tandards .  Removal and d i s p o s a l  of  lower  

l e v e l s  o f  plutonium-contaminated s o i l  may become more 

p r a c t i c a l  a f t e r  completion of  c u r r e n t  r e sea rch  on s e p a r a t i o n  

techniques.  

The removal i s  expected t o  t a k e  approximately 30 man-months 

and w i l l  begin i n  t h e  sp r ing  of  1976. The excavat ion w i l l  

be performed by c l o s e l y  superv ised  l a b o r e r s  who w i l l  be 

t r a i n e d  i n  excavat ing a n d . h e a l t h  physics  procedures i n  a 
3 

noncontaninated analog. a r e a ;  The t r a i n i n g  program w i l l  be 

based on experience gained i n  t r ench  excavat ions dur ing  

May 1975. The t r a i n i n g  excavat ion w i l l  a l s o  provide an 

oppor tuni ty  t o  improve and perfect t h e  techniques f o r  d u s t  

suppress ion  and t o  determine t h e  degree of  s o i l  resuspension 

t h a t  can be expected. 

Rocky Flats  Heal th  Sciences Department w i l l  provid; p r o t e -  

t i v e  c l o t h i n g  and r e s p i r a t o r y  p r o t e c t i v e  equipment t o  a l l  

personnel  p a r t i c i p a t i n g  i n  t h e  p r o j e c t .  This  equipment 

w i l l  be worn during excavat ion and packaging of  t h e  s o i l .  

Heal th  Sciences w i l l  a l s o  a s s u r e  compliance with a l l  

appropr i a t e  h e a l t h  physics  precaut ions  and supply r a d i a t i o n  

.. 
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monitoring s e r v i c e .  A l l  i nd iv idua l s  p a r t i c i p a t i n g  i n  the  

s o i l  excavat ion p r o j e c t  w i l l  be  requi red  t o  shower and 

change a t  t h e  end of each work s h i f t ,  and they w i l l  be . 

provided a l l  t h e  Rocky F l a t s  r a d i a t i o n  dosimetry s e r v i c e s  , 
including u r i n e  assay ,  whole body count ing,  and r a d i a t i o n  

exposure badges. 

The primary resuspension c o n t r o l  w i l l  be a small  f l o o r l e s s  

metal bui ld ing .  This bu i ld ing ,  about 8 f e e t  by 1 6  f e e t ,  

equipped with a door ,  window, HEPA f i l t e r  and a i r  mover, 

w i l l  s e r v e  a s  a s h e l t e r  over  t h e  immediate digging a r e a .  

This  bu i ld ing  was used s u c c e s s f u l l y  f o r  t h e  excavat ion of 

two t renches  i n  t h e  contaminated a r e a  by personnel  from 

W L .  

A plywood walkway w i l l  be i n s t a l l e d  between t h e  digging 

s i t e  and t h e  noncontaminated roadway t o  provide c o n t r o l l e d  

access. The walkway w i l l  be  used t o  move s o i l ,  equipment 

and pers-nnel  i n t o  t h e  area. I t  w i l l  be checked p e r i o d i c a l l y  for 

. s p r e a d  of contamination. 
. 

.-- 
3n a d d i t i o n ,  d u s t  p a l l i a t i v e s  w i l l  be used t o  c o n t r o l  

. . iesuspension during and a f t e r  t h e  opera t ion .  Examples of 

these c o n t r o l  measures a r e  spraying  t h e  a r e a  with water 

p e r i o d i c a l l y  and using s o i l  s t a b i l i z e r s .  To ensure t h a t  

i - 3 0 -  
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t h e  p a l l i a t i v e s  a r e  e f f e c t i v e ,  continuous alarmed p a r t i c -  

u l a t e  a i r  monitors w i l l  be operated i n  t h e  immediate a r e a  

. o f  t h e  excavation. I t  is  planned t o  modify o r  cease  

excavation and apply dus t  p a l l i a t i v e s  i f  t he  a i r  concen- 

t r a t i o n s  de t ec t ed  by t h e  a i r  monitors exceeds t h e  RCG, i n  

ERDA Manual Chapter 0 5 2 4 ,  Table I .  

Por t ab le  a i r  samplers ( 2  cfm) w i l l  be loca t ed  i n s i d e  t h e  

excavat ion bui ld ing  and opera ted  cont inuously during t h e  

excavat ion and removal ope ra t ions .  The r e s u l t s  w i l l  be 

used t o  determine p o t e n t i a l  personnel  exposure r a t e s ,  even 

though t h e  a c t u a l  workers i n  t h e  bu i ld ing  w i l l  be p r o t e c t e d  

wi th  r e s p i r a t o r s .  Severz l  high volune (40 cfm) "Staplex". 

p o r t a b l e  a i r  samplers w i l l  be l o c a t e d  o u t s i d e  t h e  bu i ld ing  

a t  probable  downwind d i r e c t i o n s .  These samplers w i l l  be 

opera ted  cont inuously during t h e  l i fe t ime of t h e  p r o j e c t  

and t h e  r e s u l t a n t  d a t a  w i l l  be used t o  determine t h e  amount 

of a i rbo rne  plutonium r e l e a s e d  during t h e  ope ra t ion .  I n  

a d d i t i o n ,  var ious  a i r  and d u s t  samplers and measuring 

instruments  w i l i  be i n s t a l l e d ,  
- 

. '  . 
. .- 

.-. . 

Weather observa t ion  and p r e d i c t i o n  w i l l  be an important 

p a r t  o f  t h i s  p r o j e c t .  Rocky F la t s  weather obse rva t ions  

b 
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a r e  made a t  a s t a t i o n  l o c a t e d  about  4600 f e e t  from t h e  

a r e a  of  concern.  ' A temporary wind d i r e c t i o n  and v e l o c i t y  

measurement system w i l l  be i n s t a l l e d  immediately ad jacen t  

t o  t h e  a r e a  of excava t ion ,  P r e c i p i t a t i o n  a t  Rocky F l a t s  

i s  l i g h t  w i th  an annual  avcrage of 16 inches ,  T h e  maxiin1ii.i 

y e a r l y  t o t a l  recorded over a 21-ykar pe r iod  was 25 i n c h c s  

i n  1969. The minimum f o r  t h e  same pe r iod  was 8 inches i n  

1 9 5 4 .  The g r e a t e s t  amount f o r  one day was 3 . 4  inches in 

May 1969, 

High-force winds g u s t i n g  t o  v e l o c i t i e s  o f  approximately 

1 0 5  miles p e r  hour have been recorded  a t  Rocky F la t s  on 

f o u r  occas ions  i n  1 7  y e a r s ;  March 1956, January 1959, 

January  1972, and November 1972. 

t h e  mean wind v e l o c i t y  i s  e i g h t  miles p e r  hour.  The 

h i g h e s t  v e l o c i t y  and most s u s t a i n e d  h i g h - f o r c e  winds havc 

occur red  du r ing  t h e  p e r i o d  October through May. 

a t  Rocky F la t s ,  a l though v a r i a b l e ,  a r e  predominant ly  from 

western quadran t s .  Over a 17-year  per iod  (1953 t o  1970) ,  

wcst winds occurred  25% of  t h e  time and more than  50% of 

t h e  winds had a w e s t e r l y  component. 

The  21-year average o f  

The winds 

S ince  t h e  soil excavat ion  is planned f o r  t h e  summer nionths, 

t h e  major weather conccrns are  r a i n  s torms and gus ty  winds. 

Summer f o r e c a s t s  of t h e s e  two c o n d i t i o n s  are n o t  f e a s i b l e  

-32- 
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on a day-to-day b a s i s  f o r  t h i s  l o c a l  a r e a .  There a r e  

a v a i l a b l e ,  however, c l i m a t o l o g i c a l  frequency c h a r t s  o f  

per iods  of wind v e l o c i t y  =qual  t o  o r  g r e a t e r  than  2 0  miles  

per  hour f o r  p e r i o d s  g r e a t e r  than two, hours .  These c h a r t s  

were prepared by L .  W. C r 3 w ,  a c e r t i f i e d  c o n s u l t i n g  

m e t c r o l o g i s t ,  from h i s t o r i c a l  d a t a  from t h e  Rocky F l a t s  

weather s t a t i o n . ( 1 4 )  

wind month (Appendix 1 1 ) .  Gusting winds are  f a i r l y  common 

Crow recommends June as a t y p i c a l  low 

i n  t h e  a f t e rnoon  dur ing  t h e  p e r i o d  of t h e  planned excavat ion .  

The d i r e c t i o n  and i n t e n s i t y  of  t h e s e  winds i s  u n p r e d i c t a b l e ,  

but t h e y  have ve ry  s h o r t  d u r a t i o n .  S ince  a l l  s o i l  handl ing 

o p e r a t i o n  w i l l  be conducted i n s i d e  a metal  b u i l d i n g ,  such - 

i n t e r m i t t e n t  wind c o n d i t i o n s  should no t  create  any hazardous 

s i t u a t i o n .  I f  winds become p e r s i s t e n t ,  a t  v e l o c i t i e s  

g r e a t e r  t han  10 t o  1 5  miles p e r  hour (16 t o  24 km/hr), 

ope ra t ions  w i l l  be h a l t e d .  Thunderstorms a t  Rocky F la t s  

u s u a l l y  occur  i n  t h e  a f t e rnoon  and a r e  preceded 

bui ldup  of c loud  format ions  which should provide  adequatc  

warning. Each c e s s a t i o n  of excavat ion  w i l l  be immediately 

by t h c  

i'ollowed by a p p r o p r i a t e  s o i l  s t a b i l i z a t i o n  measures.  

Contaminated s o i l  w i l l  b e  excavated from one small a r c a  a t  

a time and a r e a s  w i l l  he resurveyed us ing  a 1:IL)LER t o  d c t c r -  

m i n e  i f  d e t e c t a b l e  contaminat ion  l eve l s  rcmirin i n  tlrc s o i l .  

Excavation w i l l  con t inue  u n t i l  t h e  contaminat ion levels 
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a r e  below d e t e c t a b l e .  Th; a r e a  w i l l  then be f i l l e d  w i t h  

c l ean  t o p s o i l ,  After  rem.Jval of t h e  bu i ld ing ,  each 

excavated a r e a  w i l l  be  f e r t i l i z e d ,  seeded,  and i r r ' i g a t e d .  

Immediately o u t s i d e  t h e  s c c u r i t y  f ence  i n  a d i r e c t i o n  

sou theas t  o f  t h e  excavat ion  s i t e s  and a t  a d i s t a n c e  O Z  

approximately 150 f e e t ,  l i e s  t h e  n e a r e s t  edge of  an a r e a  

under i n t e n s i v e  s tudy  by t h e  Colorado S t a t e  Un ive r s i ty  

Department of Radiology and Radia t ion  Biology. This 

a r e a  is valued as a s i t e  f o r  t h e  s tudy  of  plutonium-239 i n  

t h e  environment. The s t u d i e s  are  funded by t h e  E R D A ' s  

D iv i s ion  o f  Biomedical and Environmental Research (DBER) - 

and inc lude  such a s p e c t s  o f  plutonium i n  t h e  environment 

a s  mechanical t r a n s p o r t ,  uptake i n  b i o l o g i c a l  systems,  

s o l u b i l i z a t i o n ,  and movement among t r o p h i c  leve ls  i n  t h e  

food web. 

S ince  t h e  area i s  provid ing  v a l u a b l e  informat ion  on 

plutonium i n  t h e  environment,  w i t h  approximately f o u r  yea r s  

work completed i n  a p r o j e c t e d  s i x - y e a r  s tudy ,  t h e r c  i s  

concern t h a t  dur ing  t h e  excavat ion  some contaminated s o i l  

w i l l  be blown i n t o  t h e  s tudy  a r e a .  Present p l a n s  c a l l  f o r  

excavat ion  of t h e  Contaminated s o i l  dur ing  calm pe r iods  

i n s i d e  a metal b u i l d i n g .  These p l a n s  w i l l  bc c a r r i c d  o u t  

under c a r e f u l  s u p e r v i s i o n  and should a s s u r e  minimal 

adverse  impact t o  t h e  s tudy  area.  



I 

C .  Ant ic iEated  Bene f i t s  

Personnel a t  Rocky F l a t s  and t h e  Colorado S t a t e  Dcpartmcnt 

o f  Heal th  agree t h a t  t h e r e  has not  hccn any cvidencc 01: 

danger t o  t h e  ,environment a s  a r e s u l t  of t h e  contaminztion 

i n  t h e  a r e a  sou theas t  of t h e  a s p h a l t  pad. ( 8 1  T h i s  eva lu -  

a t i o n  i s  based on a i r  and water  sample d a t a  c o l l e c t e d  by 

Rockwell, HASL, and t h e  Colorado Department of H e a l t h ;  

however, only removal of t h e  contaminated s o i l  can a b s o l u t e l y  

i n s u r e  a g a i n s t  p o t e n t i a l  r e d i s t r i b u t i o n  of  t h e  plutonium 

by s e v e r e  weather a c t i o n .  S ince  t h c  a r e a  is viewed by t h e  

, p u b l i c  a s  a p o t e n t i a l  h e a l t h  hazard ,  removal of t he  most 

e l e v a t e d  levels of  contaminated s o i l  w i l l  a l l e v i a t e  t h i s  - 

concern.  I n  a d d i t i o n ,  removal would be i n  keeping w i t h  

t h e  "as low as p r a c t i c a b l e "  phi losophy.  

I n  a d d i t i o n  t o  t h e  a n t i c i p a t e d  b e n e f i t  o f  removing s o i l  

con ta in ing  plutonium, t h e  exper ience  gained by Rocky F l a t s  

personnel  i n  s o i l  removal a long wi th  t h e  environmental  

c f f e c t s  in format ion  ga the red  b e f o r e ,  dur ing  and a f t c r  t h a t  

o p e r a t i o n  would be of  v a l u c .  The experience gained w i l l  

be u s e f u l  i n  e v a l u a t i n g  t h e  removal of o t h e r  contaminatcd 

soils. The p r o j e c t  f i n a l  r e p o r t  should serve a s  a 

va luab le  r e f e r e n c e  source  of any f u t u r e  a c t i v i t i e s .  

I 
/ 

A 
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Through t h e  p r o c e s s  of  re. : lamation, noncontaminated a r e a s  

o f  s o i l  w i l l  b e  s u r r o u n d e 1  by con tamina ted  s o i l .  Onc 

b e n e f i t  a f  t h i s  removal pi-ocess w i l i  be  t h e  o p p o r t u n i t y  

t o  s t u d y  f u t u r e  t r a n s p o r t ,  i f  it o c c u r s ,  of p lu tonium from 

t h e  o u t e r  con tamina ted  areas t o  t h e  i n n e r  noncontaminated  

a r e a .  

, 
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I I I .  ENVI RQ;JMENTAL IMPACT 

The movement of  personnel  and equipment onto  t h e  mixed p r a i r i e  

g ra s s l and  w i l l  t empora r i ly  d i ; r u p t  t h e  success ion  of v e g e t a t i o n  

i n  t h e  immediate a r e a . ,  I n  a d d i t i o n ,  once d i s t u r b e d ,  t h d  s o i l  

becomes more s u s c e p t i b l e  t o  wind and water  e r o s i o n ,  This  

cond i t ion  is  a n t i c i p a t e d  i n  both t h e  planned excavat ion  a r e a  

and any access r o u t e s  used f o r  movement o f  personnel  and equip-  

ment; however, care w i l l  be taken t o  keep t h e  movement t o  t h c  

minimum r e q u i r e d  f o r  s u c c e s s f u l  contaminated s o i l  removal. 

The l i b e r a l  and widespread a p p l i c a t i o n  of dus t  p a l l i a t i v e s  i s  

expected t o  e f f e c t i v e l y  c o n t r o l  s o i l  resuspens ion  a f t e r  excava- 

t i o n  and f i l l i n g .  I t  i s  a n t i c i p a t e d  t h a t  Coherex w i l l  b e  t h e  

primary s o i l  s t a b i l i z e r  used. Coherex i s  manufactured by t h e  

Golden Bear Div i s ion  of Witco Chemical Company. I t  i s  a non- 

v o l a t i l e  emulsion c o n s i s t i n g  of  60% s e m i - l i q u i d  n a t u r a l  

petroleum p roduc t s  and 40% wet t ing  agen t s .  

( 1  p a r t  Coherex t o  4 p a r t s  water)  is a p p l i e d  a t  a c o n c e n t r a t i o n  

of  0 . 5  g a l l o n  p e r  squa re  yard .  

used i n  a v a r i e t y  of s o i l  s t a b i l i z a t i o n  p r o j e c t s  i n  

Colorado (1’15) and elsewhere.  (16) 

A water  s o l u t i o n  

Coherex has  been s u c c e s s f u l l y  

I t  docs no t  a f f e c t  t h e  
, 

growth of  v e g e t a t i o n  and it i s  non tox ic . ( ” )  The s o l u t i o n  is 

a p p l i e d  with a spray  nozzle  a t  low p r e s s u r e s  from a m i x i n g  

tank .  A second s t a b i l i z e r ,  5 -197 ,  w i l l  be i v a i l a b l e  f o r  use 

. ._. 
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c. 

i f  needed. 

Chemical. U.S .A .  I t  i s  a poly-acry lamide ,  which is  a nontoxic  

5 - 1 9 7  i s  produced by t h e  Dowel1 Div is ion  o f  Dow 

p l a s t i c  product  s ib i l a r  t o  s u r f a c t a n t  chemicals and th ickening  

agents  and i t  does no t  a f f e c t  vege ta t ion . ( ' )  I t  i s  mixed w i t h  

water and a p p l i e d  a t  a r a t e  oL about 4 0  pounds p e r  a c r e  l'roni il 

m i s t  spray  nozz le .  The a n t i c i p a t e d  r e s u l t s  from t h e  use  o f  one  

o r  both d u s t  p a l l i a t i v e s  w i l l  be t h e  absence o f  any s o i l  

resuspens ion  a f t e r  excavat ion  and r e h a b i l i t a t i o n  o p e r a t i o n s .  

Add i t iona l  s o i l  c o n t r o l  measures a f t e r  s o i l  removal w i l l  

i nc lude  r e v e g e t a t i o n  of t h e  a r e a  with n a t i v e  g r a s s e s .  

o p e r a t i o n  w i l l  c o n s i s t  o f  adding fou r  inches  o f  c l e a n  t o p s o i l ,  

hydroseeding w i t h  a water s l u r r y  of g r a s s  s eed ,  f e r t i l i z e r  and 

mulch, and applying a chemical s o i l  s t a b i l i z e r  t o  prevcnt  

e r o s i o n  du r ing  g r a s s  germina t ion  and i n i t i a l  growth. 

T h i s  

As eiqch excavated area is b a c k f i l l e d  wi th  t o p s o i l  and seeded ,  

i t  w i l l  be necessa ry  t o  i r r i g a t e  t h a t  a r e a .  

exac t ly  what effect  i r r i g a t i o n  w i l l  have on t h e  a d j a c e n t  a r e a s .  

I t  i s  now known 

The a d j a c e n t  areas have some grass cove r ,  however, and i r r i g a t i o n  

w i l l  most l i k e l y  enhance t h e  growth. Ca re fu l  c o n t r o l s ,  such as 

a p p l i c a t i o n  of excelsior ma t t ing ,  w i l l  b e  used t o  prevent  

e r o s i o n  of t h e  soil from occur r ing .  Sevc ra l  y e a r s '  exposurc o f  

t h e  p r e s e n t  area t o  n a t u r a l  weather c o n d i t i o n s ,  inc luding  il 

25-year storm i n  May 1969, has shown no v i s i b l e  s i g n s  of  

de t r ime i i t a l  e ros ion .  A Rockwel l  g e o l o g i s t  cons ide r s  
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'. t he  s lope  s t a b l e ,  s i n c e  i t  ha:; been r e b u i l t  and :ompacted; 

t he re fo re ,  t h e  s lope  i s  not  expected t o  slump i n  the event o f  

a 100-year s torm which could y ie ld  a s  much a s  3.7 inches o f  

r a i n f a l l  i n  6 h o u r s .  (18) 

would r e s u l t  i n  v i s i b l e  s i g n s  of e ros ion  i s  n o t  known; howcvcr,  

the  s t a b i l i t y  of the  s i t e  precludes severe  erosion F'rom 

occurr ing during normal storm s i t u a t i o n s .  

Whether o r  not  a 100-year storiri 

Careful  i r r i g a t i o n  of t he  newly seeded a rea  should n o t  have 

s i g n i f i c a n t  environmental impact. According t o  C .  L .  Williams 

(Appendix 111), "Grass can be  e s t a b l i s h e d  i f  t h e  proper p r o -  ' 

cedures a r e  followed. This has been demonstrated w i t h  seedings- 

made i n  p r i o r  years .  I t  would probably be necessary t o  use t o p -  

s o i l  and i r r i g a t i o n  water during t h e  establ ishment  per iod .  

Othe r  l e s s  expensive items requ i r ing  cons ide ra t ion  would bc 

proper s e l e c t i o n  of gras s  spec ie s ,  f e r t i l i z e r ,  equipment, time 

of  seeding,  and management. (Ed. note:  Approximately two years  

a f t e r  t h e  excavation, t h e  a r e a  should have recovered t o  a s c l f -  

maintaining s ta te  and r e q u i r e  no f u r t h e r  i r r i g a t i o n  o r  t reatment . )  

"If  climax spec ies  a r e  seeded a t  t h e  proper  r a t e ,  they will 

cont inue t o  grow i n d e f i n i t c l y .  Therc is  no danger of t h c i r  

d y i n g  ou t  and a future p l a n t  succession having t o  occur.  

Af te r  many years ,  perhaps 50,  t h e  a r ea  w i l l  approach tlic 

climax community and t h s r e  would be  l i t t l e  chahce' f o r  undes i r -  

a b l e  p l a n t  encroachment and establ ishment ."  
I 

, 
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IV. UNAVOIDABLZ ADVER';E - ENVIRONMENTAL EFFECTS 

The major,  unavoidable, adverse e f f e c t  from the  removal o f  t h e  

contaminated s o i l  w i l l  be t h e  temporary d i s r u p t i o n  of t h i s  

p re sen t ly  s t a b l e  s i t e . *  

hea l th  hazards o r  e f f e c t s  t o  the surrounding environment a r e  

a n t i c i p a t e d  during t h e  excavat ion per iod.  Approximately two 

years  a f t e r  t h e  s o i l  removal", t h e  a rea  should have re turned  t o  

a se l f -main ta in ing  s t a t e .  

With  t h e  precaut ions  planned, no 

A minor adverse e f f e c t  is t h e  l o s s  of t h e  contaminated s o i l  i n  

i t s  p resent  undis turbed s t a t e .  The Colorado S t a t e  Univers i ty  ! 

researchers  have expressed i n t e r e s t  i n  t h e  p re se rva t ion  of t h e  

a rea  as a resource on which t o  study plutonium i n  t h e  environ-  

men t .  This i n t e r e s t  has  waned, however, since t h e  a r e a  was 

d e f o l i a t e d  i n  1 9 7 5  ( see  Appendices I V  and V). I t  i s  not 

expected t h a t  t h e  r e sea rch  p o t e n t i a l  of t h e  a rea  w i l l  be 

revived with r egene ra t ion  of  p l a n t  growth because the  n a t u r a l  

succession of p l a n t  l i f e  has  been d is turbed .  

of  Rocky Flats personnel  , DBER-funded CSU resea rche r s  Iiavc 

(5) sampled the  s o i l  and vege ta t ion  p r i o r  t o  p r o j e c t  i n i t i a t i o n .  

I t  i s  planned t o  r e t a in  a t  t h e  Rocky F l a t s  P l a n t  approximately 

A t  t h e  i n v i t a t i o n  

1 0 0  cubic  f e e t  of t h e  Contaminated s o i l .  T h i s  s o i l  w i l l  be 

*See Appendix I .  

I 
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s t o r e d  i n  d r k s  f o r  f u t u r e  r e s e a r c h  purposes  f o r  a minimum of 

10  years. Laboratory r e s e a r c h  on t h e  r e t a i n e d  s o i l  w i l l  

supplement r e s e a r c h  conducted a t  t h e  und i s tu rbed  s i t e .  The 

l e s s -con tamina ted  s o i l  remaining i n  p l a c e  a f t e r  t h e  excavat ion 

w i l l  a l s o  provide  oppoptuni ty  f o r  r e s e a r c h .  
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V. ALTI’RNATIVES - 

The a l t e r n a t i v e s  t o  t h e  removal o f  5000 d/m/g plutonium 

contamidated s o i l  s o u t h e a s t  o f  t h e  a s p h a l t  pad a r e :  (1) take  

no a c t i o n  and l e a v e  t h e  contaminated s o i l  i n  i t s  p r e s e n t  s t a t e ,  

( 2 )  cover  t h e  contaminated s o i l  a r e a s  wi th  a s p h a l t ,  c o n c r e t e ,  

or o t h e r  m a t e r i a l ,  (3). remove a l l  s o i l  con ta in ing  plutonium 

down t o  lower r a d i o a c t i v i t y  l e v e l s ,  such a s  100 or 250 d/m/g, 

i n s t e a d  o f  5000 d/m/g, (4 )  cover  t h e  a r e a  w i t h  s o i l ,  sod,  or 

a greenhouse,  or (5 )  postpone t h e  planned removal u n t i l  

a d d i t i o n a l  s t u d i e s  can be  made. 

I n  the  case of  t h e  f i rs t  a l t e r n a t i v e  of  t ak ing  no a c t i o n ,  t ,he 

plutonium i n  t h e  s o i l  could be r e d i s t r i b u t e d  by s e v e r e  weather 

c o n d i t i o n s  such as heavy r a i n f a l l  du r ing  an abnormally w e t  

sp r ing .  Such c o n d i t i o n s  a r e  cons idered  t o  have a remote 

p r o b a b i l i t y .  Taking no a c t i o n  w i l l  n o t  a l l e v i a t e  p u b l i c  

concern* nor w i l l  i t  f u l f i l l  t h e  Rocky Flats a s su rance  t o  t h e  

Governor of t h e  S t a t e  of Colorado t h a t  t h e  s t a b i l i t y  of t h e  

s o i l  would be ensured.  I t  i s  f e l t  t h a t  t h e  methods a v a i l a b l e  

w i l l  a l low safe removal a t  t h i s  time. Leaving t h e  contaminated 

s o i l . i n  p l a c e  does no t  appear  t o  be a v i a b l e  a l t e r n a t i v e  s i n c e  

t h e  p o t e n t i a l  hazard w i l l  con t inue  t o  e x i s t .  

*See Appendix VI. 



The second a l t e r n a t i v e ,  covering t h e  a r e a  with impervious 

m a t e r i a l ,  would provide temporary assurance  o f  s t a b i l i t y .  

c o s t  of  covering t h e  contaminated s o i l  wi th  Gunite-sprayed 

concre te  i s  es t imated t o  be about one - f i f . t h  o f  t h e  c o s t  of  s o i l  

The 

removal. Asphalt covering i s  no t  p r a c t i c a l  on t h i s  s lop ing  

t e r r a i n  without ex tens ive  base p r e p a r a t i o n ,  which could cause 

resuspension of t h e  plutonium contamination i n t o  t h e  a i r .  

Nei ther  of t hese  methods of covering w i l l  e l imina te  t h e  poten- 

t i a l  hazard o f  plutonium nor w i l l  they  a l low t h e  s o i l  t o  be 

r e tu rned  t o  a s t a t e  of p o t e n t i a l  u se fu lness  by t h e  Rocky F l a t s  

P l an t .  Furthermore, leaving t h e  contaminated s o i l  i n  p l ace  i s  

n o t  i n  keeping with t h e  "as low as  p r a c t i c a b l e "  philosophy. 

Covering t h e  contaminated a reas 'would  only  add t o  t h e  m a t e r i a l  

t h a t  would eventua l ly  have t o  be removed. This  procedure,  

t h e r e f o r e ,  does n o t  appear t o  be a s a t i s f a c t o r y  a l t e r n a t i v e .  

Removal of s o i l  containing l e v e l s  of  plutonium lower than  5000 

d/m/g as recommended by t h i s  p l a n  would n o t  be  economically 

f e a s i b l e  a t  t h i s  time. For example, t o  remove a l l  s o i l  con- 

t a i n i n g  more than  1000 d/m/g would r e q u i r e  excavat ion 'and 

shipment o f  about 1100 cubic  metres o f  s o i l  and would c o s t  

about  $825,000. This a c t i o n  would remove about 91% of t h e  

es t imated  plutonium inventory a s  opposed t o ' t h e  62% t o  be 

removed a t  t h e  higher  c u t - o f f  l eve l .  Using lower c u t - o f f  

l e v e l s  even more v i v i d l y  i l l u s t r a t e s  t h e  diminishing b e n e f i t s  

... 
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versus increased  costs.  TO remove a l l  s o i l  containing more 

than  250  d/m/g would r e q u i r e  excavat ion o f  about 1650 cubic  

metres, c o s t  approximately $1 ,200 ,000 ,  and e l imina te  99% of  t h e  

es t imated plutonium inventory.  

* 

To cover t h e  a r e a  wi th  s o i l  and r evege ta t e  o r  t o  resod t h e  a r e a  

would provide temporary p r o t e c t i o n  a t  b e s t ,  

a l t e r n a t i v e ,  including t h e  necessary i r r i g a t i o n  system, 

ope ra t ion ,  and maintenance c o s t s  over  a 10-year  per iod ,  would 

range between $ 2 0 , 0 0 0  and $50 ,000 ,  depending on whether o r  n o t  

The c o s t  o f  t h i s  

the e n t i r e  area was covered. I n s t a l l a t i o n  of  a greenhouse 

P 

i 

would probably r e q u i r e  two s e p a r a t e  bu i ld ings  because o f  t h e  

size o f  the a r e a  and t h e  n a t u r e  of t h e  ground su r face .  The 

c o s t  f o r  such bu i ld ings  would be greater than  $100,000, and 

they  would have only a 10-year l i f e  expectancy. S ince  Rocky 

F l a t s  is  a high-wind area, t h e  chances f o r  a greenhouse-type 

bu i ld ing  surv iv ing  a t y p i c a l  sp r ing  windstorm a r e  small .  

a bu i ld ing  would n o t  be recommended f o r  u s e  a t  Rocky F ia t s .  

mentioned under t h e  second a l t e r n a t i v e ,  covering t h e  contami- 

na ted  s o i l  does not  e l imina te  t h e  p o t e n t i a l  hazard of Euture 

plutonium migra t ion  nor is it i n  keeping with t h e  "as low as 

Such 

As 

p r a c t i c a b l e "  philosophy. 

more s o i l  only adds m a t e r i a l  t o  t h a t  which would even tua l ly  

need t o  be removed. 

Furthermore, covering t h e  area wi th  



The f i f t h  a l t e r n a t i v e  of f u r t h e r  de lay ing  any a c t i o n  s o  t h a t  

a d d i t i o n a l  s t u d i e s  can be made has been cons ide red ,  bu t  i t  has  

been adjudged u n s u i t a b l e .  The c u r r e n t  " s t a t e  of  t h e  a r t "  f o r  

s o i l  removal w i l l  a l low s a f e  excavat ion  and w i l l  n o t  endanger 

workers o r  t h e  g e n e r a l  p u b l i c .  This  was i l l u s t r a t e d  by t h e  

HASL t r e n c h  excavat ions  i n  1 9 7 5 .  The coord ina ted  s t u d i e s  t h a t  

w i l l  be done be fo re ,  dur ing  and a f t e r  t h e  s o i l  removal 

o p e r a t i o n s  w i l l  p rovide  c o n s i d e r a b l e  informat ion  t h a t  should 

have p r a c t i c a l  v a l u e  wi th  r ega rd  t o  handl ing s o i l  contaminat ion 

problems. I n  a d d i t i o n ,  t h e  remaining contaminated s o i l ,  which 

w i l l  no t  be removed a t  t h i s  time provides  adequate  o p p o r t u n i t i e s  

f o r  f u t u r e  s t u d i e s .  

Evalua t ion  o f  t h e  a l t e r n a t i v e s  d i scussed  above does n o t  

d e l i n e a t e  a b e t t e r  cho ice  than  t h e  proposed removal of a l l  

s o i l  con ta in ing  more than  5000 d/m/g plutonium. This  i s  based 

on t o t a l  c o s t ,  h e a l t h  and s a f e t y  of  bo th  o n - s i t e  and o f f - s i t e  

popu la t ions ,  and long-term hazard p o t e n t i a l  o f  t h e  area. 
I 

Although t h e  SO00 d/m/g is somewhat a r b i t r a r y ,  i t  appears  as 

t h e  most a p p r o p r i a t e  f o r  t h e  p a r t i c u l a r  s i t u a t i o n  a t  Rocky 

F l a t s .  S ince  n e i t h e r  ERDA nor  EPA has  e s t a b l i s h e d  a s tandard  

f o r  plutonium i n  s o i l ,  nor  does it appear t h a t  one w i l l  hc 

forthcoming i n  t h e  near f u t u r e ,  i t  i s  e s s e n t i a l  t h a t  a c t i o n  be 

taken a s  soon as p o s s i b l e  t o  remove t h e  most h i g h l y  contami- 

na ted  p o r t i o n  of t h e  s o i l .  
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I t  i s  concluded t h a t  excavat ion  can  be performed s a f e l y  wi thou t  I 

t h e  r e l e a s e  of harmful amounts o f  plutonium, and t h a t  t h e  I 

~ 

excavated areas can  be  r e s t a b i l i z e d  by b a c k f i l l i n g  wi th  t o p s o i l  

I 

I 
l 

and reseeding  wi th  n a t i v e  g r a s s e s .  Furthermore,  t h e  "as l o w  

a s  p r a c t i c a b l e "  phi losophy n e c e s s i t a t e s  t h e  removal of t h e  

a r e a s  of h i g h e s t  contaminat ion  because i t  is  n o t  p o s s i b l e  t o  

ensure  the  s t a b i l i t y  o f  t h i s  s o i l  from any n a t u r a l  d i s a s t e r .  
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VI. RELATIONSHIP BETWEEN SHORT-TERM USES 

AND LONG-TERM PRODUCTIVITY 

The long-term effect of removing the contaminated soil south- 

east o f  the asphalt pad i4 the return o f  that area to a 

condition of potential usefulness to the Rocky Flats Plant. 

If EIUA operations were to one day cease, additional s o i l  

decontamination would have to be considered in terms o f  

projected land use. 

an overall plan to decontaminate the soil under the asphalt 

pad i n  addition to that portion of  the surrounding ground area 

containing plutonium concentrations greater than desirable 

under the constraints of future plutonium-in-soil standards. 

These considerations would become part o f  

Details of such a plan cannot be proposed until a soil 

decontamination process facility is made available. 

The short-term effect of this plan would be the temporary 

disruption of the vegetation by the excavation process. 

would be overcome in approximately two years with seeding, 

fertilizing, and careful irrigation. 

This 

I -  

- 4 7 -  
! 



RELATIONSHIP OF PROPOSED ACTION TO LAND 

USE PLANS, P O L I C I E S  AND CONTROLS 

a c t i o n  of  removing contaminated s o i l  sou theas t  of 

a 

t h e  a s p h a l t  pad is not  i n  c o n f l i c t  wi th  any known Fede ra l ,  

S t a t e ,  o r  l o c a l  land-use p l a n s ,  p o l i c i e s ,  or c o n t r o l s .  
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VII I .  IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS 

OF RESOURCES 

The o n l y  commitment o f  r e sources  t h a t  could b e  cons idered  . 

i r r e t r i e v a b l e  by t h i s  planned a c t i o n  i s  t h e  loss o f  t h e  con- 

taminated s o i l  i n  i t s  c u r r e n t  environment f o r  s tudy  purposes .  

Research by ERDA-supported programs and u n i v e r s i t y  r e s e a r c h e r s  

would b e  p a r t i a l l y  prec luded  by t h e  s o i l  removal; however, 

approximately t h r e e  c u b i c  metres o f  s o i l  i s  planned t o  be 

r e t a i n e d  i n  drums a t  t h e  Rocky F la t s  P l a n t  f o r  r e s e a r c h  

purposes ,  and a s i g n i f i c a n t  a r e a  of  contaminated soil, 

surrounding t h e  excava t ion  s i t e ,  w i l l  remain a v a i l a b l e  f o r  

r c sea rch  s t u d i e s .  I n  a d d i t i o n ,  minor amounts of  r e s o u r c e s  

used i n  t h e  removal o p e r a t i o n  t h a t  could  3 l S O  be cons idered  

i r r c t r i c v a b l e  are t r a n s p o r t a t i o n  f u e l ,  drums f o r  s t o r a g e  o f  

s o i l ,  and ERDA s t o r a g e  c a p a c i t y  a t  t h e  waste d i s p o s a l  f a c i l i t y  

i n  Idaho. 

\ 

. I .  

f 

.. :,,; :..._. .,.& i.,. ., . .  .. . . . ... . . . I .. .. ._  ,.. ..... 
. .  
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I X .  COST BENEFIT ANALYSIS 

The primary b e n e f i t  r e s u l t i n g  from t h e  removal of  contaminated 

s o i l  s o u t h e a s t  of  t h e  a s p h a l t  pad i s  t h e  a s su rance  t h a t  t h e  

r e d i s t r i b u t i o n  o f  plutonium under s e v e r e  weather c o n d i t i o n s  

w i l l  be minimized. I n  a d d i t i o n ,  p r a c t i c a l  excavat ing  e x p e r i -  

ence w i l l  be ga ined ,  which w i l l  be u s e f u l  i n  e v a l u a t i n g  o t h e r  

contaminated s o i l  a r e a s  having removal p o t e n t i a l .  

Another b e n e f i t  i s  t h e  a s su rance  t o  t h e  c i t i z e n s  of  Colorado 

t h a t  p o s i t i v e  a c t i o n s  a r e  being t aken  t o  p reven t  a p o t e n t i a l  

sp read  o f  contaminat ion  from t h i s  p a r t i c u l a r  a r e a .  

The primary c o s t s  r e s u l t i n g  from t h i s  a c t i o n  are  e s t ima ted  t o  

b e  $165,000 f o r  s o i l  removal. I f  t h e  contaminated s o i l  i s  n o t  

removed, subsequent plutonium r e d i s t r i b u t i o n  over  a l a r g e r  

s u r f a c e  a r e a  could  i n c r e a s e  t h e  even tua l  removal c o s t s  by 

f a c t o r s  of t e n .  The plutonium c o n c e n t r a t i o n s  p e r  u n i t  of soil 

might b e  lower, bu t  probably would n o t  b e  reduced t o  a s a f c  

l e v e l  by s o i l  d i l u t i o n .  

based  on t h e  above c o s t s  and b e n e f i t s ,  i t  i s  b e l i e v e d  t h a t  

Rockwell should procede wi th  t h e  proposed p l an  t o  removc the 

i n d i c a t e d  contaminated s o i l  s o u t h e a s t  of t h e  a s p h a l t  pad. 

. .  
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APPLICATION OF HERBICIDE TO WINDBLOWN AREA 

I n  a n t i c i p a t i o n  and p r e p a r a t i o n  f o r  removal o f  t h e  con tamina ted  

s o i l  d u r i n g  t h e  summer o f - 1 9 7 5 ,  i t  was d e c i d e d  t o  a p p l y  t h e  

h e r b i c i d e ,  Ureabor @ , t o  k i l l  v e g e t a t i o n .  Ureabor ,  manu- 

f a c t u r e d  by U . S .  Borax Company, c o n t a i n s  sodium m e t a b o r a t e  

( 6 6 % ) ,  sodium c h l o r a t e  (30%, and bromaci l  ( 2 % ) .  I t  i s  a non- 

s p e c i f i c  h e r b i c i d e ,  and it  has  a t y p i c a l  t h r e e - y e a r  p e r s i s t a n c e  

under t h e  c l i m a t i c  c o n d i t i o n s  a t  Rocky F l a t s .  About 1 5 0  

pounds o f  Ureabor were b r o a d c a s t  o v e r  t h e  2000 s q u a r e  m e t r e s  o f  

s o i l  on A p r i l  1, 1975. 

I ' C  
Thc h e r b i c i d e  e f f e c t i v e l y  k i l l e d  a l l  v e g e t a t i o n  i n  t h e  

a p p l i c a t i o n  area by J u n e  1 when it was d e c i d e d  n o t  t o  e x c a v o t c  

t h e  con tamina ted  s o i l  d u r i n g  1975. To p r e v e n t  m i g r a t i o n  o f  

t h e  c o n t a m i n a t i o n  from t h e  exposed s o i l  s u r f a c e ,  a r e v e g e t a t i o n  

program was i n i t i a t e d  e a r l y  i n  J u l y  1 9 7 5 .  This program 

c o n s i s t e d  o f  c o v e r i n g  t h e  ground s u r f a c e  w i t h  e x c e l s i o r  s c i l  

r c t c n t i o n  mats t o  c o n t r o l  p o t e n t i a l  e r o s i o n .  I r r i g a t i o n  wa te r  

was t hcn  a p p l i e d  t o  l e a c h  o u t  as much Urcobor 3s p o s s i h l c .  

.'-ft':r thc a p p l i c a t i o n  o f  a n  aniount o f  water e q u i v a l e n t  t o  

30 i nches  of  r a i n f a l l ,  50 pounds o f  m i l l c t  s e e d  were b r o a d c a s t  

by hand ove r  t h e  d e f o l i a t e d  area.  

t o  f a c i l i t a t e  seed g e r m i n a t i o n ,  which was s u c c e s s f u l .  

I r r i g a t i o n  was c o n t i n u e d  
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A s a t i s f a c t o r y  ground c o v e r  o f  m i l l e t  has  been e s t a b l i s h e d .  

T h i s  was supplemented by a c r o p  of p e r e n n i a l  r y e  g r a s s  

t h e  f a l l  o f  1975. 

i n  

By l a t e  September 1975,  i t  appea red  t h a t  t h e  area had been 

s u c c e s s f u l l y  s t a b i l i z e d  w i t h  m i l l e t .  

t o  grow, t h e  e r o s i o n  c o n t r o l  mats a r e  s t i l l  i n  p l a c e  and no 

e r o s i o n  i s  a p p a r e n t .  

app rox ima te ly  30 i n c h e s  of  r a i n f a l l  h a s  been a p p l i e d  w i t h  t h e  

i r r i g a t i o n  sys tem.  

were d e t e c t e d  a t  t h e  a d j a c e n t  a i r  s a m p l e r s .  

Grasses a r e  c o n t i n u i n g  

Water i n  an  amount e q u i v a l e n t  t o  

No i n d i c a t i o n s  of  p lu ton ium r e s u s p e n s i o n  
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(- 

Mr. Skip Allen, 
Dow Chemical-Rocky Flats Division 
P .  0. Box 888 
Golden, Colorado 80401 

Dear Skip: 

I have reviewed the frecjuency of strong winds and 

recommend June a s  a typical law-wind month. 

Sincerely yours, 

Loren W .  Crow CCM 

WC : dd 

. .. 

Phone (103) 722 .8665  or 756.3971 

2 4 2 2  South Downing Street  

Denver. Colorodo 8 0 2  10 

April 2 ,  1975 

I - 5 5 -  
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UNITED STATES DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 
P. 0. Box 17107, Denver, Colorado 

February ‘ 5 ,  1975 

M r .  Chuck I l l s l e y  
Dow Chemical Company 
P. 0. Box 888 
Golden, Colorado 80401 

Dear 14r. I l l s l e y :  

This l e t t e r  i s  i n  answer t o  your i n q u i r y  concerning revegetat ing d is turbed 
s i t e s  a t  Rocky F lats .  

Srass can be establ ished if the proper procedures are followed. 
been demonstrated w i t h  seedings made i n  p r i o r  years. 
necessary t o  use t o p s o i l ,  and i r r i g a t i o n  water dur ing the establishmen.! 
period. 
se lec t i on  o f  grass .species, f e r t i l i z e r ,  equipment, time o f  seeding, and 
management. 

This h a s  
It would probably be 

‘c)thcr less expensive items requ i r i ng  considerat ion would be proper 

I f  c l imax  species are seeded a t  the proper ra te ,  they w i l l  continue t o  grow 
i n d e f i n i t e l y .  There i s  no danger o f  t h e i r  dying ou t  and a fu tu re  p lan t  suc- 
cession having t o  occur. 

Please contact  our f i e l d  o f f i c e  i n  Golden (279-1632) i f  you des i re  ass i s t -  
ance r e l a t i v e  t o  problems associated w i th  revegetat ing d is turbed areas o r  
other conservation problems. 

Sincerely, 

Act ing State Resource Conservationist 
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'-- APPENDIX IV .. 

* 
Department of Radiology and Ra..Jiation Biology 

October 14 ,  1974 

Colorado State Ulilverslty 
Fort Collins. Colorado 
at523 , .. 

D r .  I. Le>.r Br i sb in  
Env ironmcn :a1 Pro g r  ams 
Divis ion of Biomedical and 

Environmental Research 
U. S. Atomic Energy Commission 
Washington, D. C.  20545 

Dear Bris: 

Per DBER's r eques t ,  I have prepared t h i s  l e t t e r  t o  expla in  in"' *u, 

some d e t a i l ,  our reasons f o r  opposing the  removal of plutonium- 
contaminated s o i l  southeas t  of the  a s p h a l t  pad a t  Rocky F l a t s .  
removal nay be  p o l i t i c a l l y  expedient ,  I do not  be l i eve  such a c t i o n  
would serve the  b e s t  i n t e r e s t s  of s o c i e t y ,  sc ience ,  o r  t h e  nuc lear  
indus t r y .  

\Jhile 

Carefu l  examination and sampling of t h e  a r e a  by myself and co- 
workers i n  June of t h i s  year suggest  t h a t  t he  s o i l  is s t a b l e  and t h a t  
t h e  plutonium has "weathered in , "  and I s e r i o u s l y  doubt t h a t  t h e  plu- 
tonium is moving l a t e r a l l y  to  any s i g n i f i c a n t  extent. 
t h e  plutonium has  been i n  t h e  s o i l  10-15 yea r s ,  t h a t  some of  i t  has  
migrated downward to the  18-21 cm horizon, t h a t  t he  n l o s t  highly contnmi- 
na tcd  area is i n  a topographic l e e  with respect t o  the  p r e v a i l i n g  w!nds, 
and t h a t  a p l a n t  community is es t ab l i shed  over t he  area, a l l  suppor: 
t he  conten t ion  t h a t  t h e  contamination i s  s t a b l e  i n  the  s h o r t  run  (57 
15 y r . ) .  P ro tec t ion  of the  contaminated area from veh ic l e s ,  h e r b i c i d e s ,  
and o the r  forms of d i s tu rbance  would a s s u r e  its continued s t a b i l i t y .  
Tlie AEC's recent land  purchases around the  p l a n t  to provide a l a r g e r  
bu f fe r  zone should tend to  enhance s o i l  s t a b i l i t y  of the  e n t i r e  area 
provided the land is managed properly.  

The f a c t  t h a t  

-c 

t- - .. 
. -  Removal of t he  contaminated sol1 can probably be done s a f e l y ,  bu t  

'cxtremc d i l i g e n c e  w i l l  be necessary.  
,nay prove f r u s t r a t f n g ,  and to cotnpletcly p r o t e c t  the s o i l  from 1'~'siispei:- 
s l o n  dur ing  excavat ion w i l l  be very d i f f i c u l t .  A water spray w i l l  h e  
i n e f f e c t i v e  I n  prevent ing resuspension dur ing  n high wind i f  t h e  surFncc* 

l d r € e s  temporar i ly ,  and app l i ca t ion  of too much water w i l l  cause  $:ully 
I n  t h e  long 

To p r o t e c t  the  workers ndcrluatcly 

- -  , - e ros ion  which could a l s o  have undes i reable  consequences. 
t .L term, i t  may prove d i f f i c u l t  as well  as expensive t o  r evege ta t e  the 

steepcrr po r t ions  of t h e  area s u f f i c i e n t l y  to  r e t a r d  e ros ion .  
I fccl less plutonium w i l l  be d ispersed  t o  t h e  environment if t h c  a rea  
is  pro tec ted  than i f  t he  s o i l  i s  excavated. 

I n  sitmary, 



D r .  I. Lehr B r i s b i n  
October 14 ,  1974 
Page 2 

Among the more s e r i o u s  threats t o  t h e  development of t h e  nuc lea r  
l r ldustry are t h e  h e a l t h  and environmental  ques t ions  about  t h e  t r ans -  
uranium elements .  
t h c  c o u n t r y ' s  major e f f o r t s  to  l e a r n  how plutonium and americium are  
t r anspor t ed  i n  ecosystems and a t  what c o n c e n t r a t i o n s  s i g n i f i c a n t  human 
o r  environmental  risks might be encountered.  The t h r u s t  of our work 
t o  date has  been c e n t e r e d  on  "Macroplot 1" which i s  about  100 meters 
downwind from the area be ing  cons idered  f o r  excavat ion .  Should excava- 
t i o n  takc  p l a c e  and r e suspens ion  of plutonium accompany or  f o l l o w  t h e  
excavat ion ,  several of our s tudy  o b j e c t i v e s  would b e  compromised or 
even l o s t .  For example: 

O u t  DBER-supported work a t  Rocky F l a t s  is one of 

(1) The l o n g  t e r m  f a t e  of t h e  plutonium p r e s e n t l y  i n  Placro- 
p l o t  1 could  n o t  b e  r e so lved  from new Pu from t h e  
excavat ion .  

(2) The d i s t r i b u t i o n  p a t t e r n  of Pu i n  t h e  ecosystem would 
be d i s r u p t e d  and it would n o t  be p o s s i b l e  to  s e p a r a t e  
n a t u r a l  causes  from t h e  p o s s i b i l i t y  of  r e suspens ion .  

(3) Transplan ted  sod b locks  i n  Macroplot 1 are  be ing  s t u d i e d  
to e v a l u a t e  r e suspens ion  as a pathway f o r  food c h a i n  
contaminat ion .  Any r e suspens ion  of plutonium v i a  upwind 
excavation would i n v a l i d a t e  f i n d i n g s  of t h i s  s t u d y .  

(4) Determina t ion  of the plutonium inven to ry  by ecosystem 
compartments r e q u i r e s  good estimates of p l a n t  and animal 
biomass through t i m e .  P h y s i c a l  denudat ion  and human 
a c t i v i t y  a s s o c i a t e d  w i t h  t h e  s o i l  excavat ion  would 
d i s r u p t  local and a d j a c e n t  animal  popula t ions .  T h i s  
could also be d e t r i m e n t a l  to  o u r  s tudy .  

1 
I n  e f f e c t ,  then ,  the f i n d i n g s  of  DDER'e r e s e a r c h  inves tment ,  which 
amouutr; t o  roughly  $420,000 t o  d a t e  for  Rocky Flats, could  big sc!r.ic~usl.y 
j eopard l.;.,c!d by thc planned s o i l  cxcava t 1011. 

Even more e e r i o u s  I f e e l ,  would he t h e  loss of t h e  contirmlnatcci 
arcan 1 tcelf  which is of extremc vnlitc f o r  r e s e a r c h  i f  l c f t  u n d i ~ ; t i i r b ~ ~ . t l .  
f n a  area I:; unique i n  i t 8  hil;li l c v c l  of ru contaminat ion  (up t o  50,000 
d ; ~ r - / ~  i n   oil), i n  having  "aged, weatliered in"  h i ,  i n  s u p p o r t l n c  ;1 
n a t u r a l  b i o t l c  community, and i o  bcjnp, o c o n t r o l l c d ,  bu t  a c c c s s i b l c  
a r e a .  
Pu p r e s e n t  t h e  b i o l o g i s t  w i t h  exccptioil i l l  o p p o r t u n i t i c s  to  dc tc rminc  
i f  Pu i s  u l t i m a t e l y  degraded by p h y s i c a l  and b i o l o g i c a l  p roccsscs  t o  
t h e  p o i n t  t h a t  b i o l o g i c a l  o r  phys i ca l  t r a n s p o r t  is e n h n c e d .  F i s s i o n  
t r a c k  ona lyscs  of soil samples from t h e  contaminated a r e a  show t h a t  
much of tlrc Pu ie in monomeric form and v i r t u a l l y  every  s o i l  p a r t i c l c  
c o n t a l n s  i s o l a t e d  Pu atoms. Th i s  suppor t s  t h e  i d e a  t h a t  "weathering" 

.. 

Such h igh  levels of s o i l  a c t i v i t y  and t h c  "aged" n a t u r e  of the 
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Dr. 1. Lehr  Br i sb in  
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has taken p lace  and i t  also i n d i c a t e s  d e f i n i t e  i n h a l a t i o n  hazard poten- 
t i a l  f o r  humans working i n  t h a t  a r e a  ( p a r t i c u l a r l y  people who might be 
involved i n  t h e  excavation).  Re la t ive ly  high l e v e l s  of contamination, 
I n  add i t ion  t o  making poss ib l e  a v a r i e t y  of b i o l o g i c a l  uptake and 
t r a n s p o r t  experiments, provide unique opportuni ty  f o r  s t u d i e s  on t h e  
physical /chemical  n a t u r e  of plutonium i n  va r ious  b i o l o g i c a l  s t r u c t u r e s .  

I f  t h e r e  is sound s c i e n t i f i c  r a t i o n a l e  t h a t  the  s o i l  should be 
removed, then t h e  r e sea rch  should uncover such r a t i o n a l e  and then t h e  
excavation could be  c a r r i e d  o u t  with much b e t t e r  j u s t i f i c a t i o n .  
knowledge on the  eco log ica l  t r anspor t  of transuranium elements is so 
badly needed and so c r u c i a l  t o  t he  emerging nuclear  power economy, I 
mus t  s t r o n g l y  argue t h a t  t h e  publ ic  i n t e r e s t  is b e s t  served by con- 
s i d e r i n g  t h e  contaminated area a research  oppor tuni ty  r a t h e r  than a 
p o l i t i c a l  l i a b i l i t y .  

Since 

S ince re ly  yours., 

F. Ward Whicker 
P r i n c i p a l  Inves t iga to r  
AEC Contract AT(l1-1)-1156 

cc :  George Werkema, Dow Chemical, Rocky F l a t s  
M i l t  Thompson, Dow Chemical, Rocky F l a t s  
Gary Huffman, AEC Area Off ice ,  Rocky F l a t s  
W i l l i a m  Lamb, AEC Area Off ice ,  Rocky F l a t s  
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UNITE0 STATES 
ENERGY R E S ~ A R C H  AND DEVELOPMENT AD MINI STRATI^-.-- l---i 

WASHINGTON. O.C. 20545 

D r .  Earl W. Bean 
U.  S. Energy Research and 

Rocky F l a t s  Area Of f i ce  
P. 0.  Box 928 
Golden, Colorado 80401 

Development Adminis t ra t ion 

Dear Earl: 

This is a b r i e f  no te  concerning my r e c e n t  v i s i t  t o  Rocky F l a t s .  
As you w e l l  know, my primary purpose f o r  v i s i t i n g  regarded the  
ques t ion  of removal of Pu contaminated s o i l  sou theas t  o f  t h e  
a s p h a l t  pad near  t h e  east ga te .  

/. ' I' a /r 

As I d iscussed  wi th  you during my v i s i t ,  I can  no longer  suppor t  
the  concept t h a t  t h i s  p a r t i c u l a r  site o f f e r s  t h e  p o t e n t i a l  of being 
a va luable  research  site. The v a r i e t y  of t rea tment  t o  which t h i s  
area has  been sub jec t ed  would, i n  my opinion and t h a t  of a number 
of my col leagues ,  make research r e s u l t s  ex t r apo la t ed  from t h i s  site 
t o  ano the r  area very  suspec t ,  i f  no t  completely inva l id .  
the  cons ide ra t ion  of us ing  t h i s  site f o r  r e sea rch ,  r a t h e r  than  the  
ques t ion  of removing t h e  Pu, need receive only  b r i e f  t rea tment  i n  
the  environmental  assessment.  However, t h e  o t h e r  i s s u e s  r a i s e d  by 
BER and o t h e r  reviewers concerning the adequacy of t h e  i n i t i a l  
environmental  assessment ,  are expected t o  receive f u l l  cons ide ra t ion  
i n  the  d r a f t  now under prepara t ion .  

Hence, 

I f  you d e s i r e ,  I would be  happy to more f u l l y  c o m e n t  upon o t h e r  
a s p e c t s  of  t h e  assessment. 

S i n c e r e l y  , 

W i l l i a m  S. Osburn, Jr. 
Ecologis  t 
Environmental Programe 
Divis ion  of  Biomedical and 

Environmental Research 
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e 

The fol lowing newspaper c l i p p i n g s  a r e  provided  as examples o f  

t h e  p r e s s  and p u b l i c  response  t o  t h e  e x i s t a n c e  o f  s o i l  

contaminated w i t h  plutonium a t  Rocky F l a t s .  

_.. 
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Radioactive d i d  r al challenged ‘ 

A group of scientists from Colorado State 
University has challenged the federal govem- 
ment’s p l a ~  to remove a vast amount of mdio- 
active dirt from the grounds of the Rocky Flats 
weapons plant between Denver and Boulder. 
Their reason: They want to build an erperl- 

mental “greenhouse” on top of it in order to 
study the effects of pllltonium contamination oa 
soil, plants and animals. . 

But the very thought of such an experiment Is 
em@ to enrage one Boulder man, Dr. Ed- 
ward Martell. He insists the continued presence 
d tbe contaminated soil in the area poses a 
threat to the  health of the  surrounding 
poplhtion. 

In question is 121,000 square feet of property 
on the Rocky Flats site. It was contaminated in 
the 1960s when storage drums. filled with radio- 
active machine cutting oil. rusted through and 
leaked their contents into the soil. 
CHEERED BY A!WOL’SCEMEFiT 
.-Martell. 2 veteran gadfly of the U.S. Atomic 
Energy Commission (AECJ. was one of those 
ubo cheered when the agency announced it 
would start digging up the dirt, putting it in 
drums and hauling it  to a burial site near Arco, 
Idaho. 
,As of Jan. 19. the AEC was disbanded and 
reorganized as  two separate agencies. Presum- 
ably, the disposal program H i i l  move ahead as 
scheduled under thc n e d y  created Energy Re- 
search and Development Administration 
(ERD.4). 

But the CSl! scientists began putting forth 
their objections within I 1  days after the plan 
was announced Jan. 10 by James Nick,  the 
U C ’ s  assist3,t are3 adn:inistra:i~>:n manager. 
. They showed up . J x .  ‘I1 31 a meeting o! the 
1l.rnember Rock!. t131s ’Task Force. trhich had 
been wt up by Gov. R.ct,nrd D. Lanm and US. 
RPD. T,T> \ V i f l h .  LJ.C.AO . study problems 
c~r:c.~mcLr,~ i i ~  (~~i : ; : r~~\vrs ;a i  ncciear \r.eapors 
pix , : .  

- - 

There, they declared that ther wanted the 
land (0 stay as it is. 

Some d the Soil which was contaminated by 
that past oil spill was covered over by asphalt 
in 1969. But the rest.of it remains open to the 
elemehts. In some spots. the plutonium levels 
exceed permissible limits. Effects on Lhe sur- 
.roMding land have been severe enough to 
cam task force members to seek delays in 
residential zoning nearby. 
WORSE To DIG 

But the CSU scientists argued that it might be 
worse to dig up the contaminated land than to 
leave it alone. 

“We feel.” said a report from the group, 
“less plutonium will be dispersed to the envi- 
ronment if the area is protected than if the soil 
is excavated.” 

Neither Nicks nor Martell agrees. 
Nicks insisted Friday that the dirt would be 

watered down before any digging was done. 
Then it would be removed, slowly. by hand 
shovels -and only when the wind is “nil.” Fur- 
thermore, he said. adequate protection *odd 
be provided to those doing the work. 

Martell, meanwhile. accuses the CSU re- 
searchers, who come from that school’s radiol- 
ogy and radiation biology departments, of 
having self-serving motives. 

Under the direction of Dr. F. Ward Whicker, 
the CSU team has been studying the total effect 
of the Rocky Flats contamination on ikie eco 
system downwind of the plant. Their study 
began in 1972 under an AEC contract which has 
since cost $4?O.ooO. Of this, $14.000 is budgeted 
in the federal covernment‘s current fiscal year. 
DISRLWTHEIR STUDIES 

hlost of this research has focused on an area 
about 300 feet from the site from tshich the soil 
is due to be escav&ed .And. in their report to 
lhe Lanun-\Vinh tndi tdrcc. the scicntijts com- 

plained that this excavation would thoroughly 
disrupt theiistudies. 
The “gmnhouse’’ idea was suggested by the 

CSU team after they completed their l o r d  
presentation to the task force. according to 
Boulder a t t o m y  William Cohen. who repre- 
s e n t s W ~ a t  that group’s meetings. 
coben said the researchers told the task force 

their work would be enhanced by the erection of 
such an experimental structure on top of the 
contaminated soil. 
Dr. T.F. WW, an associate investigator on 

the CSU research team, said such a s’ructure 
would “give us a controlled situation to bok a t  
the system and see if a significant amount of 

lutonium Is being taken up by planls without 
kingsupplied by wind and other elements.” 

Martell. however, is shxplv  critical of the 
CSU researchers. Commenting on the matter in 
recent days, he termed it “amusing” that the 
scientists were fearful of having their work 
jeopardized by excavation of the radioactive 
soil. 

“I think It is much more important that we 
don’t jeopardize the health of the humans living 
In that am.” he declared. 

Martel went on to accuse those who wanted the 
soil in place of being “short sighied and xlI- 
ish” in their view of the circumstances. 
The longtime Rocky Flats critic has estimat- 

ed that plutonium levels in areas near ticplant 
are so hgh that the effect on human lungs is a 
bad as if the individuals had smoked ”several 
packs of cigarettc; a day.. . . frcm the day ot 
his bh” 
Lad year, the U.S. Environmental Protection 

Agency (EPA) released a study which showed 
that cattle pastured east of the plant have mom 
plutonium in their lungs than a herd of cattle 
grazingonthe AEC’sNevada test site. 

hktell ,  who was the first person to discover 
the high levels of plutonium in the Rocky Flab 
soil, argues that conditions underneath a 
“grrenhouse” would be unnatural and there- 
fore of no validity anyway. 

“If people want to study plutonium radiation 
In soil. they ought to do it a t  the Sevada test 
site,” he declared. 

The task force will meet Fcb. 1 I in Denver Lo 
present its recommendations to Lamm and 
With, &hen said Friday that no drcizims had 
yet been reached in regard to this question 
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Enough of halfway measures 
I~ADIATION BIOLOGISTS at Colorado 

State University have registered opposi- 
I ion to. the federal government's plans to 
tlic up ; ~ r i t l  cart away for safe burial 20.000 
sqiiarc feet of plutonium<ontaminated 
topsoil at thc Rocky Flats nuclear weapons 
plant northwest of Denver.' 

The university scientists are concerned 
that such a project might - despite 
precautions- kick up just enough radio- 
active dust to play havoc with their three- 
war-old study of plutonium levels in 
plants and prairie wildlife at a site just 
downwind of the plannedexcavation. 

And well it might. But when there is a 
choice between cleaning up the residue 
from a plutonium spill close to home and 
forecasting the possible emdamage of a 
future spill somewhere in the! world. we 
must opt for the.here and now: Let's get on 
with the digging. 

The excavation itself will be only a half- 
way measure, and is the very least that 
the Energy Research and Development 
Administration (ERDA) should do to clean 
up the nuclear mess made at Rocky Flats 
by ERDA's predecessor, the Atomic Ener- 
gy Commission. and its centractor at 
Rocky Flats, the Dow Chemlcal Co. 

Over the years the AEC's and Dow!s re- 
sponse to the plutonium spill has been 
nothing short of cavalier, considering the 
potential of airborne plutonium particles 
to cause lung cancer, and in view of their 
radioactive half-life of 24.000 years. 

According to State Health Department 
rwords, Rocky Flats officials knew as  
c w l y  a s  1964 that barrels of plutonium- 
twaring waste oil had rusted through, spill- 
ing their deadly contents onto the wind- ' 
swept prairie soil. Only four years later 
did they decide to pave the immediate 
area with asphalt and cover the perimeter 
with ;I six-inch layer of sand and gravel. on 
which maintenance trucks were allowed to 
churn lheir wheels. 

In the meantime, the,prairie winds were 
at  work dispersing radioactive particles 
over acres of land. and insuring that CSU 
scientists would have plenty of irradiated 
plant and animal life tostudy. 

Only in 1970, when outside researchers 
discovered contaminated soil. did the AEC 
admit to Colorado officials that the spill 
had occurred. and. at  state insistence. 
fence in the asphalt and gravel area from 
further traffic. 

And it wasn't until 1973 that Rocky Fiats 
officials determined that still more land 
was sufficiently contaminated to be classi- 
fied a Radex zone, in which protective 
gear must be worn to prevent inhalation of 
radioactive particles. 

It is only this recently discovered Radex 
area which ERDA proposes to excavate 
and ship to an Idaho site for deep burial. 
No promises have been made a s  to the 
more highly radioactive soil lying beneath 
the asphalt. sand and gravel, but it goes 
without sa ing that the longevity of as- 

If we were convinced that the CSU study 
would yield information vital in managing 
future plutonium spills - there have been 
a t  least four already since the advent of 
nuclear weaponry - we would recom- 
bend that ERDA blanket the,entire affect- 
ed area with suitable covering until the 
nearby research project is completed in 
two or three years. 

But even the CSU project's chief investi- 
gator admits that any results will be of 
limited use in assessing the ecological ef- 
fects of plutonium spills in regions differ- 
ent from Rocky Flats in climate and 
topography. 

That being SQ. ERDA should start dig- 
ging. and should commit itself to a 
timetable for removing the entire contami- 
nated deposit - soil. asphalt and all. 
Enough of halfway measures. 

phalt falls s K ort of 24.000 years. 
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'Significant' plutonium 
level found at Rocky Flats 
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ROCKY FfOUNTAfN NEWS 2/5/74 

. G.overnor leads four -~ 
Gov. John Vanderhoof, left, led a delegation 
ot officials to the Rocky f la ts  nuclear wea- 
pons component plant near Golden Monday. 
They heard a report on wastes at  the plant. 
Wlth Vanderhoof are Bi l l  W. Colston, wilh 

glases, area manager of the plant for the 
US. Atomic Energy Commission; Gen. H. C. 
Donnely, right, manager of the AEC's wea- 
pon complex in Albuquerque, and James 
Hanes, plant manager for DOW Chemical CO. 
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(Continued from page 5 )  
spilled on the ground. In 1968 Dow \vas ordered 
to cover the place with a three-acre asphalt pad 
to immobilize the plutonium until a safe dispos- 
al procedure could be devised. The incident 
was announced in 1970. 

The newly discovered contaminated area 
appears to have been caused by a separate but 
similar leakage years ago, judging by the way 
the plutonium i s  spread over the surface. But 
no one knows for sure. 

Doubt was cast on DOWs original estimate 
Of the amount of contamination when the AEC 
did an aerial survey last spring'and summer. 

A gmund surve) by the AEC in September 
showed that Dow's measurenients were in 
error. A November re-esamination by Do\\ 
confirmed that fact. 

Asked if he thought I h v  was suilty of care- 
lessness, Colston said, "Although Dot\ has been 
our operating contractor for o\.er 20 :;ears, the 
ultimate responsibility for anythin2 that goes 
on around here is the AEC's." Colston has been 
area manager there since last May. 

Accidental releases of radioactivity from the 
plant have occurred repeatedly since it began. 
making components for nuclear weapons in the 
early 1950s. The most recent was a spill of triti- 
um, which is radioactive hydrogen. which 
found its way Lnto Broomfield's water supply 
last year. At first DON- management denied that 
the tritium originated a t  Rocky Flats. accord- 
ing to officials in the C.S. Environmental 
Protection Agency (EP.48. But State Health De- 
partment measurements confirmed that the 
plant was the source. 

'\Ye are determined not to ha\.e an!' more 
surprises. as the tritium \vas." Colsttm told the 
got.ernor. 
OTHER CORPORATIOSY 

AEC officials have refused 141 pii!)lik-!y I !~s -  
cuss the degree' 11, ivhirh the yicrniiirnt tie- 
lieves Do\v is respnnsible f0Jr il:e ~ '~u rp r i sc s . "  
But. as reported by the Seivr in Decemlwr. !tie 
AEC has decided. for the first time iii Rot%!. 
Flab' ?'-)ear histtiry. 1 . 1  open 111 xher t '*qh-4 ' :1 .  

lions the right tu Ijid 1 1 1 1  the L - s ~ ~ ! ~ i i t . l  111 \ipPl';tte 
the plant. 

A field \\here unusually high nitrate lam 
concentrations have been caused by srellaKe 
from solar. or evaporating, ponds. Its existence 
hadn't previously been announc&. 

'h oil burning pit containing the buried . 
residue from burning the contents of 1.Ml3 I 

drums of uraniumcontaminated oil. 
An area $\-here the residue from the dq- ' 

struction of 400  to 500 pounds of metallic lithi- 
urn and small quantities of sodium, calcium. 
magnesium and Snh-ent compounds is buricd. 
It, too, \\-as aM0IMCed Monday far the fir.;\ 

A site where 320 tons of asphalt and wil .  
contaminated in a May 1969 fire, are buriwl. 
The AEC estimated that less than one one-ttir,!r- 
sandth of A curie of radiation i s  emitted f i . , r l A  

the 250 cubic yards nf material. 
An nil disposa! pit containing the r, ,r l t t . :o* i 

of 30 10 3 drums of lincontaminated oil sludjc 
The plant's original sanitary landfill r ' ,n -  

taining an estimated 44 ;,ounds of d6.pIvtvl 
uranium-23s ash buried irith normal [J  I a r I  : 
waste and small quantities of surplus 8:txmi- 
cals. 

Incinerator ash pits where Lhe asbr.. -.i :,rl , 
estimated three ouTxes of depleted UI:~:!. :I.- 
238. burned nith general combu;tihly.. i ::: 
buried. ' I  

Cooling tower blo\vdo\\n reten:ir,n ;.'&'. I i 

\\-here hesaralent chromiunl. a corrw. .rt . - 
hibitor. is present. .\ small amount of 1::. ~ r :  

was destroyed in the easternmost pm!:. 7 .  .. 
ponds are cot.ered with fill. 

An oil burning pit e m i a i n i n c  the ! a  .. . . I  
residue from ihe bcrnin,: rof ten ~ I . ~ : ~ T S  ,' ! 

rontiiminated u.irh del.4zied uranium-?':? 
..In area used fljr dest-q>'ing w/ ,~ l  i . ' 

' 

p n 1 I e I 5 \\here n o  detectable rndi ? . '  :: : 
t.lieniia.:il ctmtaii:l!?3t:a.m hns bern :. 1 

0 .\n ayra ,-on;ainini s,rap :i-.ei&. : r  ,-: '.e 

iiciginii! , . s ~ i \ ~ r r ~ , ~ ~ i o n .  !r. IQO, alaiie;i! 'i Fc-:. ' 
I'adioal I;\ it!. c w  t.lierniC..!: c,,marniniiilx. 

0 A ?;:iilitai.!- l . t x i t i i j  > i a r t d  in lX*. I;:: + 1 : 

niaird 9 million Iounds iji uiiLo,n!.d 
w v t e  is !mried bc:.e nnrItia!l::. k ' r~~ i i ;  
l%S until I.'ebru:ir>- l:>:t, . ~ I I ~ . ~ I I ~  #.me ! .i. . '  . : *  . 
1.1ry stwaze  s ; i l t i < r  ;..rri3lnlri; s #~I:c 
t i \  it!. \ \ a s  buried here. P.ei,rnt s i i i ' \  t ' ?  . 
\ P T \ '  I,),,. I,a:.cIc nf , , l , , l , lni ' ," l  l r i l ; % s . 9 ,  2 q . f  '-..-. 

' 

' 
time. ! 

' 

' 

I 

. .  
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Camera Stall Writer 
(: a b r k y  Flats plutonium 

:r accidency gets a whiff 
01 ,eadly plutonium and the 
plutonium happens to be very 
pure, the tletec'ixi equipment 
used by the staff at the nuclear 
weapons facility will not show a 
presence of danger. 

Equlpment used to measure 
i n n w i o n  of plutonium will n d  
produce iiccurate readings 
iuiless thc plutonium contain:; 
;iriother element. americiurr . 
Some plutonium usrd at the 
plan1 is free of amp-wium. 

That sl;ilwient along with 
several others expressing 
.i.riticism of Rocky Flats 
medical arid safety procedures 
were mcluded in'a preliminary 
rep& 'released by a task force 
appointed by b d  District Rep. 
'lhi Wirth and Gov. Dick 
famm last week. 

The medical section of the 
report; includmg the statement 
about the Rocky Flats body 
count equipment, was prepared 
by Drs. Arthur Robinson, John 
Cabb and Edward GLllette. 

! (Continued 00 Page 2) 

d h u r  Robinson is chair- 
man ot the Biophysics and 
Genetics-Pediatrics Depart- 
ment at the University of 
Colorado. John Cobb is 
professor of preventive 
iiiedicine at CU Medical School 
; I I I~  Edward Cillette is 
professor of radiology and 
radiation biology at  Colorado 
State University. 

Rebuttal Being Prepared 
Itebuttal is being prepared by 

Ijfficials of the Energy 
Hesearch and Development 
Administration. the agency in 
cliarge nf Itocky Flats  
11 per at ions. J;imes Nicks, 
;issibtan1 area manager for 
;ilhiiinistration at the plant, said 
i i i  .some of the arcas covered in 
1111* report. the task force didn't 
find I I U ~  all thew was to know. 

Other statcriieiits in the 
r q m r l  cwccrniiig health and 
w k t y  iiiclude: 

. Eniployes of Ibt-ky Plats 
;I I' I: i:liii iw i i c ~ l  111 at the 
1111~11iIoriii1: n l  radioactive 

?rials itnd vxposure '?nay 
,. . be ailquately done by the 
staff c.tiiployed by Uow 
Chemical Co." 
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FOREWARD 

Th is  r e p o r t  Is a b r i e f  overview, prepared by the  Lam-Wir th  Task 
Force on Rocky F l a t s ,  o f  operat ions a t  the  Rccky F l a t s  p lu ton ium f a c i l i t y .  
Because of the spec ia l  i n t e r e s t s  and e x p e r t i s e  o f  i n d i v i d u a l s  appointed 
t o  the  Task Force, four  subgroups were formed ( 1 )  Environmental (2) Legal 
(3) Medical and (4) Occupational. 

The r e p o r t  was s p e c i f l c a . l l y  prepared t o  descr i 'be i n  some d e t a i l  
those parameters associated w i th  the  p l a n t ' s  Qpera t i on  t h a t  a re  o f  p a r t i -  
c u l a r  concern t o  the s c i e n t i f i c  community and the  c i t i z e n r y  o f  the area. 

A thorough compl la t ion  of  reputab le  and recognized documents 
p e r t a i n i n g  t o  the opera t ions  a t  the f a c i l i t y  were reviewed by each subgroup, 
as w e l l  as numerous verba l  p resenta t ions  pressnted t o  the  e n t i r e  Task Force 
a t  I t s  regu la r  meetings, i nc lud ing  at tendance a t  recent  p lu ton ium hear ings 
h e l d  by the  Environmental P ro tec t i on  Agency. 
o the r  groups and agencies t o  c o l l e c t  s p e c i f i c  in fo rmat ion  r e l a t i v e  t o  
t h e i r  f i e l d  of i n t e r e s t .  

Each subgroup a l s o  met w i t h  
. .  

The Task Force was appointed and the  r e p o r t  was prepared f o r  
Governor Richard Larnm and Congressman Timothy Wirth t o  a l l o w  rev iew o f  
cu r ren t  operat ions,  i n d i c a t i n g  problem areas t h a t  need f u r t h e r  research 
and i n v e s t i g a t i o n .  I t  1s the Task Force '  o p i n i o n  t h a t  a d d l t i o n a l  t echn ica l  
and c i t i z e n  i npu t  i s  needed before any recommendations can be formulated. 
Therefore,  t h i s  r e p o r t  I s  considered a p r e l i m i n a r y  repo r t .  
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(DISIKTEGRATIOSS PER NISUTE/GR.AX OF DRY SOIL) 
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C R €AT WESTER N A ESER VlOR 
US. AEC RESE3VATION 

ROCKY FLATS 

fable  X. Surface s l i l  Analysis: off-site contours. 

FIGURE 5 : NOTE: These ccmtours were  empirically derived by means of a computer 
curve-fitting prosran using the mathod of least. squires. This 
results in a m,athematiczi exprersicn for grid sectors. giving the 
activity of the plutonium in :he soil as a func:ion of  radial distance 
from the on4te barrel-sioraqe area. Three hundred forty-two 
soil samples were used in senerating these contours. Eighteen 
samples were taken by the Coiorado Comm;t;ee on Environmental 
Information, 18 bv U.S. AEC H-islth and Safety Laboratory, 
.XI6 by the Rockv F k t i  HeJltn ?hvslcs Dcp.3:tment. Tp.? 
valces assume a soil density o f  1 g/cm' at 3 depth of one 
centimeter. 

SOURCE: Annual  R e p o r t :  E n v i r o n m e n t a l  S a f e g u a r d  1971 
Dow Chemica l  Company, Rocky F l a t s  D i v i s i o n  
(RFP-ENV-71B) 
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t o  a depth of 1 cent imeter  (6). Figure 6 shows soil concentrat ions i n  the  
Rocky F l a t s  a r e a  i n  dpm/gm f o r  t h e  f i r s t  1/8 inch of dry  top  s o i l  a s  de- 
termined by t h e  Colorado Department of  Health (7) .  
are i n  c l o s e  agreement f o r  a r eas  sampled ou t s ide  t h e  exclusion fence east- 
ward f o r  approximately 2 m i l e s .  

Note t h a t  these  s t u d i e s  

Plutonium re leased  t o  t h e  environment is t ransported t o  man 
v i a  a i r ,  s o i l ,  h a t e r  micro-organisms, p lan ts ,and  animals through a v a r i e t y  
of  phys ica l  and food cha in  processes.  Resuspension of contaminated s o i l ,  
and contaminated dr inking  water  supp l i e s  a r e  considered thebmajor c r i t i c a l  
pathways f o r  poFulation exposureo P lan t  and animal uptakes a r e  thought t o  
b e  very small. Cer ta in  s o i l  types and condi t ions  may r e t a r d  movement i n t o  
water courses  or  even e s s e n t i a l l y  s t o p  them. The p r i n c i p a l  unce r t an t i e s  
assoc ia ted  wi th  determinat ion o f  such pathways t o  man a r e  recognizing t h e  
very slow long-term mechanisms which may feed contaminants t o  many f u t u r e  
generations.  
Details of these  pathways vary  wi th  t h e  na tu re  of  t h e  f a c i l i t y ,  and t h e  
surrounding environment (4). 

Smll uptakes over a long per iod may be of  s ign i f icance .  

. Be &cat ion  

The Rocky F l a t s  P l a n t  is divided i n t o  t h r e e  d i s t i n c t  areaso 
A t  t h e  c e n t e r  of t h e . p l a n t  is t h e  s e c u r i t y  area encompassed by t h e  ex- 
c lus ion  a rea ,  which i n  t u r n  is  surrounded by t h e  pub l i c  b u f f e r  zone. 

The s e c u r i t y  area is  enclosed by an e i g h t  f o o t  fence w i t h  
The exc lus ion  fence barbed w i r e  ou t r igge r s  and covers about 425 acres. 

encompasses a t o t a l  of 2,520 acres (about four  square miles). 
exclusion fence, a d d i t i o n a l  lands have been acquired such t h a t  t h e  new pro- 
pe r ty  l i n e  w i l l  e s t a b l i s h  a b u f f e r  zone from 1 to 1% m i l e s  around t h e  o r ig -  
i n a l  f a c i l i t y  as shown i n  Figure 7 (2), 

Beyond t h e  

The p l a n t  l ies  almost equal ly  d i s t a n t  (roughly 8,s m i l e s )  
from Boulder, Golden, and Amada, and about 16 miles from downtown Denver. 
The c l o s e s t  populat ion c e n t e r s  shown i n  Figure 8 a r e  Broomfield, Lou i sv i l l e ,  
and Lafayette.  There are, however, ranches,  homes, commercial and recrea- 
t i o n a l  areas on unincorporated land nearer  t h e  p lan t .  
Ai rpor t  l i es  about 4 m i l e s  east-northeast .  The a i r p o r t  and Je f f e r son  
County populatioii d e n s i t i e s  around t h e  p l a n t  a r e  shown i n  Figure 9. 
Boulder County land is zoned pr imar i ly  a g r i c u l t u r a l .  
u l a t i o n  dens i ty  d a t a  was not  ava i l ab le .  
Commission has forecasted continued rap id  development of t h e  Colorado f r o n t  
range wi th in  t h e  area where Rocky F l a t s  i s  located. The a r e a  i s  susceptab le  
t o  winds, b u t  because of  them and t h e  6,000 foot  e l eva t ion ,  it i s  r e l a t i v e l y  
smog f r e e  with s c i e n i c  views of both mountains and p l a ins ,  which make it 
a t t r a c t i v e  f o r  r e s i d e n t i a l  development. (8) 

The Je f f e r son  County 

Adjacent 
Boulder County pop- 

The Colorado State Planning 

C. C r i t e r i a  f o r  S i t i n g  

C r i t e r i a  f o r  s i t i n g  theRocky F l a t s  P lan t  was based, i n  p a r t  on 
adequate power and water supp l i e s ,  maximum and minimum d i s t ances  from 
populat ion c e n t e r s ,  proximity t o  major r a i l  and highway t r a n s p o r t a t i o n  rou te s ,  
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FIGURE 8 
Incorporated Population Centers around Rocky Flats 

SOURCE: Annual Report: Environmental Safeguard 1971 
Dow Chemical Company, Rocky F l a t s  Division 
(RFP-ENV-7 1B) 
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F I G U R E  9 : Population Dcnsity in Northern Jcffcrson County 

SOURCE: Jefferson County Planning and Zoning Department, (1974 d a t a ) .  
(Persons pcr square milc) 
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and t h e  a v a i l a b i l i t y  of a major m i l i t a r y  a i r f i e l d  t o  provide t ranspor t  t o  
a l l  p a r t s  of the  country. 
except  fo r  t h e  suggestion t h a t  i t  was d e s i r a b l e  f o r  t he  f a c i l i t y  t o  be  on 
t h e  leeward s i d e  of the  population center .  
se lec ted  from severa l  s i t e s  under cons idera t ion  i n  t h e  Denver area (9). 
North loca t ions  were favored, based on the  Denver windrose pa t te rns  (10). 

No s p e c i f i c  meteorology cri teria was included 

The Rocky F l a t s  s i te  was 

D. Geology and Hydrology 

The p lan t  and surrounding area is  located on an a l l w i a l ' f a n -  
shaped p l a i n ,  of gravel  and sand created by water flow out  of  Coal Creek 
Canyon. This sloped fan has an approximate rad ius  of f ive  miles  and over- 
lays  a bedrock sur face  ca l led  "pediment", which in t u rn  i s  underlain with 
from 25 t o  80 f e e t  of rock, sand, and grave l  on a c lay  base. Beneath the  
grave l  l aye r  is a s i l t y  c lay  s tone known a s  the  Laramie Formation vhich 
extends 700 t o  800 f e e t  i n  depth. Ground water is found prircarily in t he  
lower p a r t  of t h e  sur face  grave l  i aye r  and i s  t h e  water source of  numerous 
spr ings which emerge a t  t h e  edge of  t he  pediment south and sout!ieast o f  the  
p l a n t  boundry. Drainage from these  spr ings  is co l l ec t ed ,  pr imari ly  i n  
Walnut Creek with small but  s i g n i f i c a n t  cont r ibu t ions  t o  Woman Creek. 
Creek as shown i n  Figure 10 empties i n t o  Standley Lake (Westminster's water 
supply) while Walnut Creek empties i n t o  Great Western Reservoir (Broomfield's 
water supply). 
t h e  w e s t  exclusion fence and 10 t o  36 f e e t  a t  t h e  east exclusion fence. 
Ground water i n  Laramie Formation is l i k e l y  t o  t r a v e l  east beyond the  municipal - 
sur face  water  r e se rvo i r s ,  however, the  c l a y  l a y e r  e s s e n t i a l l y  precludes com- 
munication between the  Laramie Formation and su r face  water (1,Z). The p lan t  
l i e s  very c l o s e  t o  the  s teep  eas t e rn  s lope  of t he  Rocky Nountains and sur face  
water i n  t h e  area flows from west to t h e  east and northeast .  

Woman 

The shallow water t a b l e  varies i n  depth from 9 to  31 f e e t  a t  

There has been no evidence of  f a u l t i n g  i n  the  inmediate area 
of t h e  p l an t ,  and h i s t o r y  has shown it se ismica l ly  inact ive.  The nea res t  
earthquake a c t i v i t y  has centered around Adams C i t y ,  Colorado about 1 7  m i l e s  
away. The h ighes t  shock waves recorded in t h a t  a rea  were in August and 
November 1967, and measured 5.3 and 5.8 on the  Richter  scale respect ively.  
They a r e  believed t o  have been the  r e s u l t  of t h e  Rocky Mountain Arsenal Deep 
Well Waste In j ec t ion  Process. Since t h a t  p r a c t i c e  has ceased, there  has been 
no s i g n i f i c a n t  seismic a c t i v i t y  ( l ,2) .  

E. Meteorology 

P rec ip i t a t ion  averages 15,W inches pr imari ly  from heavy w e t  
snaws i n  e a r l y  f a l l  and spring. 
i n  1969, with a minimum p r e c i p i t a t i o n  i n  1954 of 7.76 inches (2). 

Maximum annual p r e c i p i t a t i o n  was 24.87 inches 

Average d a i l y  temperatures (18 year )  are: Mean 50°F, Maximum 77"F,  
flininum -22OF. A record high of 100°F occurred on August 14, 1956, and a low 
of -26OF on January 12, 1963. 
ing s t rength  of v e r t i c a l  w i n d  cu r ren t s  which l i f t  and d l s p 2 r s a  pol lu tan ts .  (2) 

Temperature grad ian ts  a r e  important: i n  determin- 

Wind condi t ions a t  Rocky F l a t s  &re q u i t e  .dariabl.e, but pre- 
dmiisant ly  frm the w e s t  a t  v e l o c i t i e s  of 7 to 11 m i l e s  p e r  hour on an annual 
average. Strong wester ly  winter  winds range fron 30 50 60 a i l z s  p e r  hour. 
Record peak gus ts  have exceeded 100 miles per  hour (2). 

! 
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Based on a two-year per iod,  1972 and 1973, a i r  flow pa t te rns  
under s t ab le ,  neu t r a l ,  and uns tab le  condi t ions have been character ized by 
Crow (11). During stable (calm a i r )  condi t ions the re  is  a d i s t i n c t  d i f -  
ference between a i r  flow pa t t e rns  out  of t he  Denver Metropolitan area and 
the  a i r  flow from b c k y  Flats aa indicated i n  F igure  11. The r idge  in the  
Federal Heights a rea  between Denver and Rocky F l a t s  d i r e c t s  most of the  
a i r  flow from Rocky F l a t s  t o  the  northeast .  There is, howeyer, documented 
evidence of a i r  f low from t h e  p l an t  t o  t h e  Denver Metropolitan area. The 
two nearly separa te  airmasses (with very l i t t l e  vertical mixing) converge 
i n  a broad area  above the  P l a t t e  River Valley which extends nor th  between 
Brighton and P l a t t v i l l e ,  Colorado, 
under these  condi t ions w i l l  flow downslope. 
followed by per iods of calm and i n  t u r n  are followed by upslope a i r  pa t t e rns  
(Figure 12)which are normally nore divergent  i n  r e t u r n  flow. A i r  po l lu t an t s  
a l o f t  tend to  remain a l o f t  over cold a i r  masses wi th  minimal f a l l o u t  under 
upslope and dawnslope s t a b l e  conditions.  
though minimal, w i l l  depos i t  pr imari ly  where t h e  two a i r  masses converge. 
S tab le  a i r  fluw condi t ions prevail roughly 36% of the  time. 

Po l lu t an t s  emitted near the  ground 
S tab le  condi t ions a r e  tlsually 

Fa l lou t  which does take  place, 

Neutral  condi t ions present  w e l l  mixed a i r  flow, i n  a wide 
range of  d i r e c t i o n s  with s l i g h t l y  higher frequency t o  t h e  northeast .  
v e r t i c a l  d i spe r s ion  decreases a i rborne  pol lutant  concentrat ions a t  g r a n d  
level. Neutral  Conditions persist roughly 53% of t he  time. 

Greater 

J 

Unstable (high wind) condi t ions genera l ly  occur in t he  Rocky 
F l a t s  area when a i r  is moving toward t h e  mountains wi th  corresponding rapid 
v e r t i c a l  mixing. The a i r  concentrat ions a r e  d i l u t e d  by rapid mixing and 
down wind dispers ion.  Wind speeds exceeding 30 m i l e s  pe r  hour can cause re- 
suspension and movement of s o i l  p a r t i c l e s  several m i l e s  (with very l i g h t  
p a r t i c l e s  moving probably hundreds of miles), while  t h e  heavies t  p a r t i c l e s  
f a l l o u t  w i th in  a few hundred fee t .  

Unstable condi t ions exist about 11% of t h e  time. Wind speeds 
g rea t e r  than 20 m i l e s  per hour occur roughly 6% of t h e  t h e  during uns tab le  
conditions.  

Plume d ispers ion  under neu t r a l  condi t ions,  on the  p l an t  s i te  
has been s tudied by Meroney and Chaudhry (12). 
pa t t e rns  and plume d ispers ions  follow the  same low land p a t t e r n  as does 
sur face  water drainage,  (2) t h a t  a plume from t h e  250 foot  s t ack  shows no 
d i spe r s ion  e f f e c t s  from the  bui ld ings  bu t  tends t o  bend northward as it  
c rosses  Woman Creek due t o  the  Rocky Flats  r idge  formation, and (3) t h a t  t h e  
g r e a t e s t  e f f e c t s  from bui ldings and t e r r a i n  a r e  on e f f l u e n t  releases from the  
Manufacturing Building No. 881 during northwest winds. 
t h a t  (1) bui ldinga and t e r r a i n  do not s i g n i f i c a n t l y  d i s t o r t  plume behavior 
f ron  t h a t  suggested i n  c l a s s i c a l  plume model s tud ie s ,  (2) t h a t  t he re  does 
Rat appear t o  be any most meteorolcjgically unfavorable condi t ion with r e spec t  
t o  plume p a t h  o r  dispers ion,  and (3) t h a t  i t  is un l ike ly  (under neu t r a l  con- 
d i t i o n s )  t h a t  gases re leased from bui ld ing  roof vents  w i l l  depos i t  u a t e r i a l  
beyond p l a n t  b o u d o r i e s  without leaving evidence of passage a t  ground leve l .  
They a l e 0  advised t h a t ,  (1) an a r ray  of a i r  monitoring devices  should be 
placed a t  500 foot  i n t e r v a l s  or c lose r  t o  e f f e c t i v e l y  in t e rcep t  plumes a t  

They po in t  out  t h a t  (1) w i n d  

They conclude, however, 

0 
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Indiana S t r ee t ,  and (2 )  t h a t  a computer model including topography, su r f ace  
s h e a r ,  d e p o s i t i o n ,  entrainment  and s o i l  movement should be developed fo r  
t h e  s i t e  t o  provide r e a l  time es t ima t ion  of e f f l u e n t  movement beyond the  
i n i t i a l  ca l cu la t ed  d i spe r s ion .  

F. Ecology 

P lan t  l i f e  a t  Rocky F l a t s  i s  t y p i c a l  of  t h e  s h o r t  g ra s s  p r a i r i e  
region. The rocky s u r f a c e s ,  poor seasona l  mois ture  d i s t r i b u t i o n ,  d r y  winds,  
and permeable g rave l  s u b s t r a t e  prec lude  r a i s i n g  of a g r i c u l t u r a l  crops on 
much o f  t h e  b u f f e r  zone. A g r i c u l t u r a l l y  zoned land i n  t h e  surrounding a rea  
i s  used p r imar i ly  f o r  graz ing  and wheat farming. 

The mois t  d ra inage  a r e a s  harbor  c a t t a i l ,  wi l low,  f e r n s ,  a l g a e ,  
and over 200 o t h e r  spec ie s  of p l a n t  l i f e .  Plutonium uptake by a l g a e  has  been 
shown i n  a v a r i e t y  of s t u d i e s  (3). Plutonium concen t r a t ion  fac tors*  i n  t h e  
primary a l g a e  s p e c i e s  a t  Rocky F l a t s  (Green and Blue-green a lgae )  have been 
determined by Colorado S t a t e  Un ive r s i ty  (13). Concentrat ion f a c t o r s  f o r  
plutonium oxide ,  t h e  most l i k e l y  environmental  form, ranged from 10,000 t o  
50,000 i n  f i e l d  s t u d i e s  o f  t h e  a r e a  ponds and streams. 

Animal i n h a b i t a n t s  a r e  t h e  t y p i c a l  roden t s ;  s q u i r r e l s ,  r a b b i t s ,  
coyote ,  and deer .  Common ducks,  small b i r d s ,  pheasants ,  hawks and crows 
f requent  t h e  area.  Amphibians and r e p t i l e s  inc lude  salamanders,  toads , f rogs  , 
t u r t l e s  and a v a r i e t y  of snakes inc luding  the  Cro ta lus  ( r a t t l e s n a k e )  (1,2).  

Plutonium levels i n  va r ious  t issues  o f  pocket gophers and d e e r -  
m i c e  have been found t o  range from less than 1 t o  1619 d i s i n t e g r a t i o n s  p e r  
gram of  t i s s u e .  The h i g h e s t  l e v e l  i s  found i n  t h e  kidneys of  deermice (14). 

11. WASTE HANDLING 

The Rocky F l a t s  P l a n t ,  i n  a d d i t i o n  t o  handl ing  t h e  normal s o l i d  
and l i q u i d  waste, f i l t e r s  a l l  a i r  l eav ing  process ing  bu i ld ings  t o  reduce t h e  
amount of  a i rbo rne  contaminants r e l eased  from t h e  p l a n t  site. The nor thern  
h a l f  of t h e  p l a n t  i s  involved i n  process ing  plutonium and i n  genera l  waste  
t r ea tmen t ,  while t h e  southern  h a l f  houses uranium and bery l l ium opera t ions .  

Liquid wastes a r e  generated i n  t h r e e  types :  (1) s a n i t a r y  waste  - 
which c o n s i s t s  o f  sewage, steam condensates  and cool ing  wa te r s ,  a l l  being low 
i n  r a d i o a c t i v e  and chemical p o l l u t a n t s ,  (2) i n d u s t r i a l  waste - which c o n s i s t s  
p r i m a r i l y  of sodium hydroxide and n i t r i c  a c i d  s o l u t i o n s  wi th  recoverable  
amounts o f  r a d i o a c t i v i t y ,  and (3) plutonium contaminated o i l s  and so lven t s .  
Liquid wastes  from (2) and (3) above a r e  t r e a t e d  by c a u s t i c  p r e c i p i t a t i o n ,  and 
t h e  r e s i d u a l  s o l i d i f i e d  i n  cement f o r  shipment a s  s o l i d  waste.  Since December 
1973, l i q u i d s  from (1) above, a f t e r  having been analyzed t o  a s s u r e  t h a t  d r i n k i n g  

* The concent ra t ion  f a c t o r  i s  expressed a s  ( p C i / g n  of Algae p e r  pCi/gm o f  Water). 



Figire 
c o n d i t i o n s  in the  q c g r a p h i c  rcgioi; ,from the  south edge of the 
Dcnvcr metropolitan area northward. (11) 

11: Characteristic downslope airflow during STABLE 
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Figure 
immediately following tllc r e v e r s a l  of airflow on "turn-around" 
type d a y s .  (,11) 

14: Charac t c r i s t i c  upslope flow p a t t e r n s  which occur 
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water  s tandards  a r e  n o t  exceeded, a r e  re leased  from t h e  p l a n t  through ponds 
B-1, B-3, and B-4. 
Walnut Creek and subsequent ly ,  i n t o  Great Western Reservoi r  (Broomfield 

These ponds, a s  shown i n  Figure 13, empty i n t o  South 

water  supply).  Liquids  from (2)  above, known t o  be h igh  i n  chemical po l -  
l u t a n t s  inc luding  n i t r a t e s  a r e  held i n  s to rage  ponds B-2 and A-2. Previously,  

L 

l 
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t h e s e  e f f l u e n t s  were a l l  r e l eased  i n t o  Walnut Creek. Plutonium contaminated 
sediment has  been found i n  Great  Western Reservoir  w i th  a maximm concen t r a t ion  
approximating 40 t i m e s  t he  base l ine  concent ra t ion  o f  0.10 picocuriea per  gram 
(dry weight)  found i n  o t h e r  uninvolved f r o n t  range r e s e r v o i r s  (15). 
of  87.5 mi l locu r i e s*  o f  P lu to r . im  has been re leased  to  Walnut Creek from 
1953 through 1974 (10). The Broomfield water  has a small  f r a c t i o n  of  one 

I 

A t o t a l  

pe rcen t  of  t h e  p re sen t  permiss ib le  s tandard  f o r  p u b l i c  consumption. 1 
Seepage and overflow under high wind cond i t ions  from the  s o l a r  

evapora t ion  ponds, has  r e s u l t e d  i n  s a t u r a t i o n  o f  t h e  surrounding s o i l .  
r a i n s  and r ap id  snow m e l t  subsequent ly  t r a n s f e r  n i t r a t e s  from the  s a t u r a t e d  
s o i l  i n t o  Walnut Creek r e s u l t i n g  i n  concen t r a t ions  occas iona l ly  i n  excess  of 
t h e  d r i n k i n g  water  s tandard  of 45 p a r t s  p e r  m i l l i o n  (ppm)(l5). The monthly 
average concen t r a t ion  exceeded t h i s  s tandard  i n  A p r i l ,  1970. Associated wi th  
a r ap id  snow m e l t ,  a peak concen t r a t ion  was observed a t  350 ppm on February 20, 

* 1974 i n  Walnut Creek a t  Indiana S t r e e t .  Though Walnut Creek concen t r a t ions  
a r e  occas iona l ly  h igh ,  t h e  s tandard has  never been exceeded i n  t h e  Broomfield 
water  supply which reached a maximum of  6.4 ppm i n  A p r i l  1970, and has had an 
o v e r a l l  average  o f  1 . 2  ppm n i t r a t e s  (6). 

Heavy 

So l id  waste  c o n s i s t s  of  contaminated glove-box replacement 
p a r t s ,  s ludges ,  t r e a t e d  r e s i d u e s ,  paper was tes ,  and processed a sh  from i n -  
c i n e r a t e d  s o l i d s .  A l l  wastes a r e  r epor t ed ly  processed i f  recoverable  amounts 
o f  plutonium a r e  present .  So l id  wastes  being ba r re l ed  and shipped from t h e  
p l a n t  reached t h e  h i g h e s t  r a t e  o f  2,000 - 55 g a l l o n  drums pe r  month i n  1972. 
The p resen t  rate i s  approximately 1,000 drums pe r  month. Plutonium con- 
taminated equipment is a l s o  considered s o l i d  waste ,  and decontaminated p r i o r  
t o  shipment f o r  d i sposa l .  A v a r i e t y  o f  r a d i o a c t i v e  and non-radioact ive 
subs tances  have been bur ied  on - s i t e  i n  t h e  pas t .  Desc r ip t ions  and l o c a t i o n s  
a r e  given i n  Figure 14. 

O i l s  and so lven t s  u n t i l  1968 were s to red  outdoors.  Leakage 
from b a r r e l s  of  contaminated o i l s  and s o l v e n t s  w i th  ground contaminat ion and 
subsequent resuspens ion  of t h e  contaminated s o i l s  has  been of primary con- 
ce rn  t o  t h e  Colorado Department o f  Health.  The po in t  of t h e  s p i l l  has been 
covered w i t h  a n  a s p h a l t  pad, (considered a temporary c o n t r o l )  however, some 
h igh ly  contaminated s p o t s  remain uncovered o f f  t he  sou theas t  edge of  t h e  pad 
(see  Figure 15). 

’ 

A i r  s u r v e i l l a n c e  networks provided by t he  Rocky F l a t s  P l a n t ,  t h e  
Heal th  and Sa fe ty  Laboratory (AEC) and t h e  S t a t e  Health Department i n d i c a t e  
e l eva ted  s o i l  concen t r a t ions  correspond wi th  e leva ted  a i r  concen t r a t ions .  S t a t e  

* 1 m i l l i c u r e  = 1 of a c u r i e  or 1000 microcur ies  
1000 
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I 

. 
1. 

z 

3. 

4. 

5. 

. .  

8. 

7. 

Nivatr Field. Elevated nitrate ion comentr) 
:ions due to w ; g s  from e e  solar mnd~ 
Oil Burning Pit t40. 2 (1957. 1951.19651. 
Buried residue from burnin? contents of 1091 
drums craniwn<onlrmiarted oil. 
hlaund Area :195C.19581. StOrJge m a  for 
1405 drums oil and Judy conraminatrd vrirh 
deplctd urrnium.238 and cnrichzd uranium. 
All materials removd for 0 l f s i : C  disposal in 
May, 1970. 
t rench  1.1 (1954.1962). Enimrrtd 25.000 Kg 
deleted ttranium43a buried in drum 
u d a  2 feet of fill d;:L 

pow1 &:e for estimated lCn.000 Kg uranium 
plutonium contarnir.ated vnitiry u w q e  sludqe 
A b ,  in wench T-4, ureniumgtutonium cow 
(minai-i aspha!! plmking. E8tirnatcd told1 
~ I p b  rdioactiwiry: 103 IS0 mCi. 
Oil Drum S:crrp Field ("A-shall P d " )  ( 1 9 s  
1067). 3572 drums of plutmiumeontaninated 
oil a n d  1254 drums of ureniumconumina:td 
oil stored until remwal for digowl  completed 
&I hnr. 19E8. Leakage from the drvrnr 
dwo'rd YI cnimaied E5 yw.1 (-37 cur id  
of pluronbm in L5e rail. Soil Y I N C ~ I  indicate 
approximately 16 qrms o i  plutonium miqrated 
earward from pad area prior to arokrltinq. 
N-ber 1969. J 146.OCO y. It area cowed 
with M m a l t  c e  to cmuin rho plutonium 
un5l a uf: eis:or?! mt?A :E? & dc.4w. 
Gmurr?ir.a!cdSoi!. Area c o n r a n i n i t d e  

. p f r a n  "Oil 
Storage Orum Field". An esomrted 7 grams 
(-3 wried of plutonium mread mer an area OL 
124,000 q. f t  wi2C.9 dre plrnt  vcuriy fen-. 

T r e d e r  1.2 th-OJqh T-8 (1854.1958). D k  

, 8. Lithium Derwction Area 1956-197-JL Buried 
&e roauo from 6rr dcrmction of. 40lxiOO 
p o u n d s  merallic lichium a n d  mull quantities of 
codium, calcium. mrgn&um and,  solvent 
ampoundr 

9. tonumineed Soil Burial (1972): Buried 60 
a b k  yards of plutonium mntminated soil. 
Estimatd alpha radioxtkiry: L e u  man 5 mCi. 

10. Cantaminatrd Awhalt 0;uoral (1Y6%.. auried 
32Otmroi plrrtonbmcontarnina:ed noarlt and 

: l o i t  h a  M a y ,  1069 fire. EstimaW: Leu cham 
1 mCi in 250 cubic yards 01 marerial. 

11. Oil D i h o v l  Pit [ 1052). Buried contmu of 30 
. 50drurr.s of uncontamina:d oil Judge. 
12. Original Sanitary Landfill (1952.10681. E d -  

maid 20 KT ~!qIcttd ur~nLm.213 a h  burid 
with noma1 plant wa:w and una11 quantities of 
arrplus chhicals. 

.. . 

' 

e .  

. .  

. . .  .. . . . .  
e . .  . 

. .  

13. lncinnm A h  Pits (1-1 thrash Id) 11952. 
19581. Estimated 100 grams depleted urrniym. 
233 burned w k h  'gmeral comburtibks and mr 
mhm buried. 

14. Cooling Tower Blowdmvn Retention Ponds. 
The corrosion inhibiror, hexhrdent chromium. 
is prewnt Some m a l l  puantirv of tirhium urn 
.t8odatfoycd in r h C  E8S:anmMtpOltdi Ponds 
are mer& wim fill. ' 

.IS. Oil  Burning Pit No. 1 (Augcst 1956). Buried 
*e redue  from burning ten drums of oil cow 
Ominaid wit, depletd uranium-238. 

.l6. Pallet Ocrvuctim Area (1369). No detcctab!i 
radioxtiwe or chemical corrzmination observed. 
SUJD Metal OirOoxl(1358). Scrao metal from 
original cmsouction. No detecr;ble radioactive 
Q dwmical conominarion. . 

17. 

. . .  

. 
I 

i 

FIGURE 14: Rocky Plats Contaminated Soil and Waste n u r i a l  Sites. 

SOURCE; U. S. AEC Februry, 1974 
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Health Department records show the most reasonable approximation of an a i r  
concentration ha l f - l i fe  t o  be 2.7 years, using a 9.6 year half-time for  
worldwide plutonium fallout. 
average a i r  concentration of plutonium, associated w t h  Department aLr sm- 
p l b g  s ta t ions  D-3, D-4, and D-5, range from 5 x per meter*. Colorado 
Department of Health Air Sampling Stat ions are shown on Figure 16. 

2 '  

A resuspension term based on the annual 

Station D-3, located on highly contaminated s o i l  ( 101) uCfh2)  
The m a x h u m  concentration fo r  ehowe a large var ia t ion i n  a i r  concentratioas. 

one 24 hour sample was 0.4 picocurie* per cubic meter of a i r  (pCi/d) ,  ye t  
overal l  concentrations have been low enough t o  give a maximum annual con- 
centration of 0.01 pCi/n? and a 4 year average of 0.006 pCi /d  which La 
approximately 100 times the  world-wide fal lout , level .  Sampling locations 
closer  t o  pr ivate  agr icu l tura l  and res ident ia l  property such as D-5 a t  
Indiana Street (0.1 uCi/m2) show average 4*ear _air concantrationo, apprarr- -.- -. - 
imating two times t h a t  due t o  world-wide plutonium fallout.  ...... 

. , .  

.... .., '/.Factors which affect . :xeaup , . ,- 5:. I 
i'.' - ,  

m e t  wr o log ica 1' " c o d  it ions,, mec@ani+l' d t a  
pa r t i c l e  s ize ,  .-soil:;'a&cture -ad::pioisttik 
cover; chemical--form of  the"'w,ut'aminant, 
turbulance , and. :the age of the  c o n h i n a t  

plutonium-in-soil standard (17)~.!will n o t ,  exper 
Scantly d i f fe ren t  from.those .obee 

acquired , subdivided. lid .with 8 0 f l  ... concentrat 

. . . . . . .  
. .  . .  . . ,. ' 

c 

I 
f 

1 A i r  eff luents  from'plant operations a r e . f i l t e r e d  
iency Part iculate  Air (&A) J X i l t e r s  ,'to control  cop-: 
f f i c i e n e ;  of J t h e s q f i l t e r s  I i ii  rateti a t ~ 9 ~ . 9 ~ . f o r ~ a ~ p ~ , +  

q.3 iiicron/ It 1 is :more e f f i c i e n t  k o r  larg&G-,!aicae -a&Weote . I  

e f f i c i e n t  for  pa r t i c l e s  smaller than 0.3 microa'.. -- , A i r  efflitent."release~,..,, 
which may contain hazardous par t icu la tes  or iginate  fram chemical processing, 
manufacturing, fabrication, a e s d l y ,  and induat r la l  waste treatment buildings. 
A l l  discharge stacks have a t  least one bank of HEPA f i l t e r s ;  plutonitmmanu= . --. - e. - 
facturing and processing buildings have three to. four f i l t e r ,banke  or stages. 
Each stage has the  capabi l i tp  t o  reduce par t icu la te  concentrations by a fac tor  
of about 10,000, The plant monitors 29 eff luent  atacka for  plutonium, 25 
for  beryllium, 6 for uranium and 6 for  tritium. This represents t o t a l  a i r  
e f f luent  monitoring of these contaminants. The t o t a l  amount of plutonium 
released through t h e  air  f i l t e r  systems t o  the environment from 1953 through 
1974 is estimated a t  25 mCi, and Uranium-235 and 238 respectively a t  4.1 and 
2.9 mCi ,  
than 47 grama. 
between 500 and 2000 Curies. 
December 1974 indicates release of an additional 13.4 Curies (10). 

L 

Releases of Beryllium i n  the eane t i m e  period are estimated a t  less 
The tritium incident i n  the Spring of 1973 released somewhere 

Subsequent monitoring from October 1973 through 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* Resuspension facmrs  a re  unit-less;  derived through multiplying the air-con' 
centration (uCi/m3) by the inverse of t h e  s o i l  concentration (m2hCi). . .  ** 1 pc i  (one picocurie) 0 1 or 1,000,000 pc i  = 1 uCi 

1,000,000 uci 

. . . . . . . .  . . . .  
. . . . .  .:. ; .  

~ ~~ 

. . .  1 . . . .  . . ._. . .C__._._ _-  ........... . . . .  . . . . . . . .  . . . . .  
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111. SECURITY AND SAFEGVAWS 

An e i g h t  f o o t  high fence wi th  barbed wire ou t r igge r s  i s  pro- 
vided as a d e t e r r e n t  t o  unlawful e n t r y  of t h e  s e c u r i t y  area. 
f a c ’ l i t y  on  t h e  p l a n t  sitc is  a l s o  enclccled i n  i t s  ma s e c u r i t y  fence. There 
are armed guard pos t s  and p a t r o l  veh ic l e s  throughout t he  p l a n t  area. Routine 
exercises are provided to t e s t  resporrae t o  vz r ious  eoergency s i t u a t i o n s .  
Addi t iona l ly ,  arrangements have been made wi th  l a w  enforcement agencies  i n  
t h e  surrounding communities for a s s i s t a n c e  i f  necdea. 

Each major 

ALL personr.cl enL-erfng.‘Llie p l a n t  s i t c  E ; T ~  require6 t o  wear 
i d e n t i f i c a t i o n  badges which inc lude  a rad ia t ios l  no?.ii:oring device ,  i d e n t i f i c a -  
t i o n  of the ind iv idua l ,  h i s  c l ea rance ,  and t h e  a r e a s  t o  which he may be ad- 
mit ted.  
a n  au thor ized  e s c o r t  . Persons not having o f f i c i a l  s e c u r i t y  c learance  are required t o  have 

Recent safeguard innovat ions include G-ie installation of 
r a d i a t i o n  monitors  a t  f a c i l i t y  access po in t s  t c  d e t e c t  unauthorized possession 
of fissile materials. This  acts as t h e  backup system t o  t h e  record which 
accompanies each s i g n i f i c a n t  m o u n t  of f i s s i l e  material and documents its 
h i s t o r y .  

An armed gaard wi th  continuoua r a d i o  communications e s c o r t s  
each shipment of  s t r a t e g i c  material t o  and from t h e  plant .  
p ra i sed  t h e  S t a t e  P a t r o l  of shipment requirements and provided o t h e r  p e r t i n e n t  
information necessary t o  t h e  Patrol’s funct ion.  
t a i n e r s  shipped by commercial or c o n t r a c t  carriers are no t  escorted.  Res t r i c -  
t i o n s  have, however, been placed on t h e  carrier t o  preclude unauthorized 
access. 

The AEC h a s  ap- 

Empty f i s s i l e  material con- 

The a i r  space over t h e  p l a n t  s i te  has  no t  been “closed t o  a i r  t r a f f i c .  

IV . ROTEABLE EVENTS 

Environmental contamination acc iden t s  and i n c i d e n t s  involv ing  
p l a n t  bu i ld ings  and/or  t h e  p l a n t  s i t e  and t h e  Surrounding area 
are l i s t e d  chronologica l ly  below: 

September 1955 - Glove-bcx f i r e  r e s u l t i n g  i n  t h e  release of 2.3 
micrograms of p3utoni.m. 

S e p t d e r  11, 1957_- A fFr .2  involving 2 2  kilograms of  plutonium 
occurred i n  a glcvc-box. ?ans continued t o  run for 15 minutes 
af ter  the fire was discovcrcd,  A i r  f i l t e r  plenum were burned 
o u t  and o f f - s i t e  release WRS est imated a t  1 nCi. 

October 15,  1965 - F i r e  ~i . ,volving 20-30 gr?!.; ci‘ plutonium 
chips  and o i l  sontaminatc.i t n d  i.rrside of a b u i l d i n g .  Yo c f f -  
Sit<: i@nt.?ni.7lit<Q?? ‘-a9 detectfdi. 
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F a l l  and Winter 1972 - 
i n  Walnut Creek a t  Indiana S t r e e t  and CDH A i r  Sampling 
S ta t ions  D-1 and D-2. 
o r  work on l i qu id  waste d isposa l  system. 
t o  nonaal by May 1973. 
i n  December 1972 was 163 picocuriee per  l i ter .  

Rise i n  plutonium levels was observed 

h i s  was probably due t o  e a r t h  moving 
Levels returned 

Peak water concentration observed 

Mav 11. 1969 - F i r e  i n  Building 776-777 resu l ted  i n  a 40- 
50 mil l ion  d o l l a r  loss.  
bu i ld ings ,  bu t  no s i g n i f i c a n t  amount was detected o f f - s i t e .  

Some plutonium escaped from t h e  

October 1969 - Accidental n i t r a t e  r e l e a s e  i n t o  Walnut Creek. 
Material was supposed t o  have been pumped t o  s o l a r  evapora- 
t i o n  ponds. 

September 14, 1970 - Colorado Department of Health was 
n o t i f i e d  t h a t  2,000 gallons of s u l f u r i c  acid was l o s t  on 
t h e  sur face  of t he  ground a t  t h e  steam p lan to  
gasket had been in s t a l l ed .  A week later an elevated s u l f a t e  
l e v e l  was observed i n  Walnut Creek a t  Indiana Street. 

A f au l ty  

May 23, 1971 - On-site leakage was detected by Dow Chemical 
from shipping crates t o  be s e n t  t o  t h e  National Reactor 
Testing Station. Colorado Department of  Health was no t i f i ed  
and v i s i t e d  t h e  area. New containers have been developed. 

June 1972 - I n s t a l l a t i o n  of oversized pump i n . p i p i n g  from 
one building t o  the  i n d u s t r i a l  waste treatment f a c i l i t y  
caused 'high 1evel"waetee to be backed up i n  a t o i l e t  (cross 
connection between t h e  i n d u s t r i a l  waste piping and san i t a ry  
sewerage). Cross connection has been eliminated. 

February 14 and March 21, 1973 - Hearing on Colorado 
plutonium-in-soil standard. 
May 1, 1973. 

This standard became e f f e c t i v e  

SprinP 1973 - Nitrates continue t o  be a problem i n  t h e  North 
Walnut Creek drainage, due t o  leakage from s o l a r  evaporation 
pond 8 .  

Spring and Suamer 1973 0 Lawrence Livermore Laboratory shipped 
plutonitrm scrap contaminated with tritium, r e s u l t i n g  i n  
release of  tritium t o  Rocky F l a t s  environs. 
cessing released the  tritium a s  a gas which i n  tu rn  combined 
with oxygen i n  the  air ,  o r  with water, t o  form t r i t i a t e d  
water. The t r i t i a t e d  water was detected i n  Walnut Creek a t  
i t s  h ighes t  level (3,000,000 pCi/L) i n  May 1973. 
sample analyses from Broomfield r e s iden t s  ranged f ran  1500 pCi /L  
t o  8100 pCi/L, while the  water supply averaged 10,000 pCi/L. 
Normal background l eve l s  a r e  1000 - 1200 pCi/L. 

Plutonium pro-  

Urine 



February 20, 1974 - The maximum n i t r a t e  l e v e l  observed'by 
t h e  Colorado Department of Health i n  Walnut Creek a t  Indiana 
w a s  350 ppm during a period of rapid snow m e l t  and high 
run-off.  No e f f e c t  was noted i n  t h e  Broomfield water supply. 

V. 

A p r i l  1-2, 1974 - Release of Plutonium from Building 707 due 
t o  work on a i r  f i l t e r  plenums. 
Dow Chemical indicated concentration roughly 100 times normal. 

On-site s tack  sampling by 

CONTINGENCY PLANS 

0 f f -S i t e  

In  1970, a Rocky F l a t s  P l a n t  o f f - s i t e  contingency plan (18), 
which io a p a r t  of t h e  S t a t e ' s  o v e r a l l  emergency plan, was formulated. It 
w a s  prepared under t h e  d i r e c t i o n  of t h e  State Department of M i l i t a r y  Af fa i r s ,  
Division of Disaster Emergency Services with t h e  cooperation of t he  S ta te  
Health Department and t h e  a s s i s t ance  of t h e  AEC and o ther  l o c a l  governments 
and quasi-nicipal groups which had a s p e c i f i c  interest  and r e spons ib i l i t y .  
This plan  is t h e  bas i s  of  t h e  plans f o r  Boulder County, Jef fe rson  County 
and the  City and County of Denver, and it has never been tes ted .  

The Division of Disaster Emergency Services and t h e  State 
Health Department mutually agreed i n  e a r l y  1974 t h a t  t h e  State  plan f o r  t h e  
Rocky Flats  P lan t  was i n  need of r ev i s ion  and updating. 
f o r  nuclear f a c i l i t i e s  (including t h e  For t  St. Vrain Nuclear Power Generating 
S ta t ion)  was prepared and has been d i s t r i b u t e d  f o r  review and comment. 

A d r a f t  plan (19) 

The 1974 d r a f t  s p e c i f i e s  t h a t  t he  Colorado Department of Health 
is t h e  p r i n c i p a l  agency t o  be n o t i f i e d ,  wi th  n o t i f i c a t i o n  t o  t h e  Colorado 
Division of Emergency Services a f t e r  normal working hours. 
a s s i s t ance  of t h e  S t a t e  Pa t ro l  in t h e i r  areas of j u r i s d i c t i o n ,  and County 
S h e r i f f s '  Offices and Health Departments a r e  t o  be no t i f i ed  of appropriate 
ac t ion  t o  be taken in t h e i r  areas. (The 1970 plan  does not  involve the  
s ta te  p a t r o l  o r  Boulder County o f f i c i a l s  i n  n o t i f i c a t i o n  procedures and 
has  never been t e s t ed  .) 

It c a l l s  fo r  

I n  conjunction with the  plan the  Department of Health has 
published guides f o r  po l ice  departments, f i r e  departments and hosp i t a l s  i n  
t h e  event of a r ad io log ica l  emergency. 

A medical response p lan  (20) was developed by Colorado General 
Hospital  t o  provide medical services t o  r ad ia t ion  accident v i c t h s  including 
persons from t h e  Rocky F l a t s  P lan t  and i t s  environs. This plan was prepared 
t o  document the  h o s p i t a l ' s  c a p a b i l i t i e s ,  however, no formal agreement was 
made between any major h o s p i t a l  in t h e  Denver Metropolitan area and the 
Rocky F l a t s  f a c i l i t y .  

The 1974 d r a f t ,  though very comprehensive a t  i t s  present stage 
of development lacks the necessary awareness leve l  of  government agencies and 
medical i n s t i t u t i o n s ,  which m u s t  a c tua l ly  respond t o  a n  emergency. 



. . . . . , . 
On - s.i t e 

O n - s i t e  cont ingency  p l a n s  a r e  i n c o r p o r a t e d  i n t o  each o f  t h e  
i n d i v i d u a l  b u i l d i n g  r u l e s .  
t a i n i n g  t o  emergency c a l l  l i s t s ,  b u i l d i n g  s a f e t y  committees, a l a r m  d e s -  
c r i p t i o n s ,  s h e l t e r  a r e a s  and e v a c u a t i o n  r o u t e s .  

They c o n t a i n  i n s t r u c t i o n s  and i n f o r m a t i o n  p e r -  

The Rocky F l a t s  P l a n t  Emergency Manual (21) ,  p r o v i d e s  
b r i e f  emergency i n s t r u c t i o n s  r e g a r d i n g  a c t i o n  t o  be t a k e n  f o r  v a r i o u s  
emergencies  and i n c l u d e s  a l i s t  of  r e f e r e n c e s  where t h e  employee c a n  
o b t a i n  more d e t a i l e d  informat ion .  Topics  covered i n  t h e  manual i n c l u d e  
communications,  f i r e s  and e x p l o s i o n s ,  o n - s i t e  and of f - s i t e  releases,  
c r i t i c a l i t y ,  mass c a s u a l t i e s , ,  s a b o t a g e ,  u t i l i t i e s  i n t e r r u p t i o n s ,  c i v i l  
d i s t u r b a n c e s  and c i v i l  d e f e n s e .  

P l a n  e v a c u a t i o n  procedures  and r o u t e s  a r e  inc luded  i n  t h e  
Emergency D i s a s t e r  M o b i l i z a t i o n  P l a n s .  The 1970 S t a t e  o f  Colorado P l a n  
is inc luded  i n  t h i s  p l a n .  

A f u l l - t i m e  f i r e  depar tment  h a s  e x i s t e d  s i n c e  t h e  o p e r a t i o n  
F i r e  b r i g a d e s  have been formed f o r  each  b u i l d i n g  and o f  t h e  p l a n t  began. 

respond immediately t o  emergency s i t u a t i o n s .  Many of t h e  g u a r d s  a r e  a l s o  - 
t r a i n e d  i n  t h e  s p e c i a l  p r e c a u t i o n s  n e c e s s a r y  t o  f i r e  f i g h t i n g  under  t h e  
c i r c u m s t a n c e s  i n v o l v e d  a t  t h e  p l a n t  s i te.  O u t s i d e  a s s i s t a n c e  from t h e  
v a r i o u s  f i r e  d i s t r i c t s  i n  t h e  s u r r o u n d i n g  communities h a s  n o t  been 
s o l i c i t e d  due  t o  t h e  n a t u r e  o f  t h e  pla1.c o p e r a t i o n s  and t h e  l i a b i l i t i e s  
i nvo lved  . / 

The p l a n t  m a i n t a i n s  a 5-bed c l i n i c  and is c a p a b l e  o f  p e r -  
forming minor  s u r g e r y  a t  t h e  p l a n t  s i t e .  
a t  each  o f  t h e  m a n u f a c t u r i n g ,  f a b r i c a t i o n  and p r o c e s s i n g  b u i l d i n g s  and a t  
t h e  m e d i c a l  b u i l d i n g .  

Decontaminat ion  f a c i l i t i e s  ex i s t  

A d d i t i o n a l  emergency a s s i s t a n c e  is a v a i l a b l e  through 
v a r i o u s  agency r e s p o n c e  p l a n s  and teams (22).  I n  c o o p e r a t i o n  w i t h  o t h e r  
p a r t i c i p a t i n g  a g e n c i e s  t h e  Energy Research and Development A d m i n i s t r a t i o n  
(ERDA), f o r m e r l y  t h e  AEC, c o o r d i n a t e s  a n  I n t e r a g e n c y  R a d i o l o g i c a l  A s s i s t a n c e  
P lan  ( I M P ) .  ERDA and t h e  Department o f  Defense (DOD) have e s t a b l i s h e d  
a J o i n t  Nuclear  A c c i d e n t  C o o r d i n a t i n g  Center  (JNACC) t o  h a n d l e  n u c l e a r  
weapons r e l a t e d  a c c i d e n t s .  The N a t i o n a l  Environmental  Research  C e n t e r  
(NERC) is  a v a i l a b l e  for envi ronmenta l  s u r v e i l l a n c e .  

V I .  FACILITY AND SITE IPIPROL'DENTS 
. _ _ . . . . . . .  . . . . . .  . .  . .  . .  

Fol lowing  t h e  May 1969 f i r e , .  a survey  o f  t h e  major  p r o d u c t i o n  
f a c i l i t i e s  and u t i l i t i e s  was conducted by t h e  F a c t o r y  I n s u r a n c e  A s s o c i a t i o n  
a t  t h e  Rocky F l a t s  P l a n t .  This  survey  was v e r y  comprehensive from t h e  
s t a n d p o i n t  of c a p i t o l  l o s s  f i r e  p r o t e c t i o n  aiid t h e  r e p o r t  i n c l u d e d  105 
r e c o m e n d a t i o n s .  A s  o f  January  3,  1975, 94 o f  t h e s e  recommendations have 
implemented, 5 have been excmpted by t h e  Genera l  Manager o f  t h e  AEC,  2 ha*Je 



work pending and 4 a r e  i n  progress .  A resurvey  was conducted i n  
October  1974 by t h e  Factory Insurance Assoc ia t ion .  Most o f  t he  reco-  
mmendations o u t l i n e d  i n - t h e  e a r l i e r  r e p o r t  had been accomplished re- 
s u l t i n g  i n  a well p ro tec t ed  p l a n t  wi th  gcjod l o s s  prevent ion  programs. 
New b u i l d i n g s  have been cons t ruc t ed  u t i l i z i n g  s u p e r i o r  p r o t e c t i o n  and 
p reven t ion  c r i t e r i a .  The resurvey  report .  c o n t a i n s  35 recommendations 
w i t h  some r e p e a t s  from t h e  1969 survey. A l l  recommendations r ega rd ing  
t h e  1969 f i r e  c a u s e - e f f e c t  r e l a t i o n s h i p s  have been implemented. The 
Fac tory  Insurance  Assoc ia t ion  c a l l e d  a t t e n t i o n  t o  t h e  con t inu ing  need 
f o r  e f f e c t i v e  management a c t i o n  t o  preclLde t h e  m i t i g a t i o n  of  t h e  
e x c e l l e n t  f i r e  p r o t e c t  ion now provided. 

To prec lude  a r ecu r rence  of t h e  1969 f i r e  and t h e  
unnecessary r e l e a s e  of  r a d i o a c t i v e  m a t e r i a l  t o  t h e  p l a n t  env i rons ,  t h e  
fo l lowing  has  been accomplished : 

Large r educ t ion  of  combust ible  neut ron  s h i e l d i n g  on 
t h e  glovebox l i n e s .  

I n e r t i n g  o f  product ion  l i n e  gloveboxes and plutonium 
s t o r a g e  v a u l t s  w i th  g r e a t e r  than  95% n i t r o g e n  gas. 

Compartmentalization of product ion  a reas .  

I n s t a l l a t i o n  of  f i r e  d o o r s ,  b reaks ,  and dampers i n  t h e  
glovebox l i n e s .  

Plutonium c h i p s  a r e  c o l l e c t e d  and b r i q u e t t e d  o r  re- 
duced t o  a n  oxide  p r i o r  t o  each s h i f t  going o f f  du ty .  

I n s t a l l a t i o n  o f  . f a i l - s a f e  f i r e  d e t e c t i o n  and suppress  ion 
systems i n  v u l n e r a b l e  a r e a s ;  water  now approved and 
a v a i l a b l e  f o r  f i r e - f i g h t i n g  f i s s i l e  m a t e r i a l  f i r e s  under 
c e r t a i n  c o n d i t i o n s ;  au tomat ic  s p r i n k l e r  systems i n s t a l l e d  
i n  a l l  p roduct ion  a r e a s  and r o u t i n e l y  t e s t e d .  

Removal o f  combust ibles  from i n t e r i o r  o f  glovebox l i n e s .  

Reduction o f  f i s s i l e  m a t e r i a l  i n  t h e  product ion  l i n e s .  

M u l t i p l e  water  source  supply l i n e s  provided t o  product ion  
b u i l d i n g s .  

. 

I n s t a l l a t i o n  o f  f i r e  d e t e c t i o n  and suppress ion  systems 
i n  a i r  e f f l u e n t  f i l t e r  plenums, and t h e  i n s t a l l a t i o n  
of a d d i t i o n a l  f i l t e r  (HEPA) banks o r  s t a g e s  s e r v i c i n g  
t h e  product ion  and i n d u s t r i a l  waste  t rea tment  f a c i l i t i e s .  

P rov i s ion  o f  water r e t e n t i o n  dams i n  each b u i l d i n g  work 
a r e a  t o  c o n t a i n  contaminated wa te r ,  should f i r e  s u p p r e s s i o n  
equipment be a c t i v a t e d .  

Bui ld ings  7 7 1  and 774 have been remodeled t o  provide 
adequate  Heal th  and S a f e t y  measures. 



Addi t iona l ly ,  a v a r i e t y  of  measures have been taken t o  
reduce and/or  compensate f o r  p a s t  e n v i r o m e n t a l  contaminat ion,  

The S a n i t a r y  Sewage and I n d u s t r i a l  Waste systems 
have been completely separa ted .  No i n d u s t r i a l  was te  has  
been r e l eased  t o  Walnut Creek s i n c e  December 1973. 
Present  p l ans  c a l l  f o r  complete r e c y c l e  o f  a l l  l i q u i d  was tes ,  
inc luding  t h e  s a n i t a r y  wastes, by December 1976, if funding 
p e r m i t s .  

The s o l a r  evapora t ion  ponds have been redesigned and 
sea l ed  t o  prevent  f u r t h e r  release of h igh  chemical 
conten t  waters .  A series o f  f i e l d  d r a i n s  have been 
provided t o  c o l l e c t  and r e t u r n  t o  t h e  s o l a r  evapora t ion  
ponds any water contaminat ing s u r f a c e  acqu i f e r s .  

McKay and Upper Church Di tches  have been re routed  so a s  
not  t o  in f luence  t h e  s t o r a g e  ponds loca ted  on North 
We l n u t  Creek. 

Recons t ruc t ion  o f  t h e  l i q u i d  e f f l u e n t  s t o r a g e  ponds on 
North and South Walnut Creek w i t h  i n t e n s i f i c a t i o n  of  
monitor ing,  s u r v e i l l a n c e  and ana lyses  p r i o r  t o  d e c i s i o n  
f o r  r e l e a s e  o r  s to rage .  

Redesign and p r o t e c t i o n  of t h e  s a n i t a r y  l a n d f i l l  t o  
d i v e r t  s u r f a c e  water  from t h e  site. 

Provis ion  o f  package was te  s t o r a g e  f a c i l i t i e s  prec luding  
s t o r a g e  outs ide .  

Provis ion  of  a 1 t o  1# m i l e  wide b u f f e r  zone around t h e  
p l a n t  s i t e  (exc lus ion  fence) .  This  a c q u i s i t i o n  prevents  

- subd iv i s ion  development on lands  g ross ly  i n  excess o f  t h e  
S t a t e  plutonium-in-soi l  s tandard .  
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PRELIMINARY REPORT O F  THE LEGAL SUBCOMMITTEE 

OF THE WIRTH/LAMM ROCKY FLATS TASK FORCE 

I.  CONTRACT PROVISIONS 

The f o l l o w i n g  i s  an a n a l y s i s  and comparison between t h e  

e x i s t i n g  c o n t r a c t  between t h e  AEC (now ERDA) and Dow Chemical \ 

C o r p o r a t i o n  f o r  t h e  o p e r a t i o n  of t h e  Rocky F l a t s  Nilclear P l a n t  

and a s imi l a r  c o n t r a c t ,  s i g n e d  i n  e a r l y  J a n u a r y ,  between t h e  AEC 

and R o c k w e l l  I n t e r n a t i o n a l  e f f e c t i v e  June  30, 1975. 

, 

T h i s  a n a l y s i s  a n d  comparison i s  l i m i t e d  t o  t h o s e  pro-  

v i s i o n s  i n  t h e s e  l e n g t h y  documents which a p p e a r  t o  b e  p e r t i n e n t  

t o  t h e  Task F o r c e ' s  i n q u i r y .  

1. S t a t e m e n t  o f  Work. 

A r t i c l e  I1 o f  t h e  Dow c o n t r a c t  p r o v i d e s ,  i n  p a r t ,  t h a t  

Dow 

s h a l l  f u r n i s h  t h e  p e r s o n n e l ,  services, 
materials and equipment .  . . n e c e s s a r y  
f o r  t h e  management and o p e r a t i o n  of 
t h e  Commission 's  Rocky F la t s  p l a n t  and 
f o r  t h e  per formance  of  t h e  other work 
described i n  Appendix B "Scope of Work". . . 

Appendix I3 r e q u i r e s  t h a t  i n  pe r fo rming  t h e  work s e t  

f o r t h  t h e r e i n ,  DOW must a l so ,  among o t h e r  t h i n g s :  

5. M a i n t a i n  a n  effect ive program r e l a t ive  
t o  a l l  a s p e c t s  of h e a l t h  and  s a f e t y  i n  
acco rdance  w i t h  t h e  r e q u i r e m e n t s  of t h e  
Commission and good h e a l t h  and  s a f e t y  
p r a c t i c e s .  T h i s  program s h a l l  i n c l u d e  
p r o v i s i o n s  f o r  t h e  s a f e t y  of f a c i l i t i e s  
and o p e r a t i o n s  so a s  t o  p r o v i d e  f o r  t h e  
p r o t e c t i o n  of p r o p e r t y ,  C o n t r a c t o r  and 
Commission p e r s o n n e l ,  and those members 
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of t h e  general  p u b l i c  which might  be 
a f f e c t e d  by p l a n t  o p e r a t i o n s .  I n  a d d i -  
t i o n ,  d e v e l o p  and m a i n t a i n  emergency 
p l a n s  and  p r o c e d u r e s  as r e q u i r e d  by t h e  
Commission. * * *  

8 .  P a r t i c i p a t e  i n  t h e  Commission's r a d i o -  
log ica l  ass i s tance  p l a n ,  t h e  Commission's 
weapons a c c i d e n t  i n v e s t i g a t i o n s  and o t h e r  
i n v e s t i g a t i o n s  o r  a d v i s o r y  g r o u p s  as t h e  
Commission mav r e a u e s t .  I n  t h e  e v e n t  o f  a 

a r a d i o l o g i c a l  i n c i d e n t  o r  an a c c i d e n t  
i n v e s t i g a t i o n ,  t h e  C o n t r a c t o r  s h a l l  
p r o v i d e  s u c h  medical,  m o n i t o r i n g ,  and 
related a d v i s o r y  p e r s o n n e l ,  a s  i s  from 
t i m e  t o  t i m e  agreed by t h e  p a r t i e s ,  t o  
serve as p a r t i c i p a n t s  i n  t h e  Commission's 
radiological a s s i s t a n c e  p l a n  and  t o  sup- 
p o r t  t h e  packag ing  of a c c i d e n t  r e s i d u e  
b e i n g  r e t u r n e d  t o  t h e  Commission by t h e  
DOD. While  s e r v i n g  as p a r t i c i p a n t s ,  . t h e  
p e r s o n n e l  s h a l l  be unde r  t h e  d i r e c t i o n  
of t h e  Commission and may be u t i l i z e d  a t  
o f f - s i t e  l o c a t i o n s  as may be r e q u i r e d .  

Accord ing  t o  a le t ter  received by t h e  Task  Force from 

Leonard  A.  J a c o b v i t z ,  Ch ie f  Counse l  of t h e  AEC Albuquerque Oper- 

a t i o n s  O f f i c e ,  A r t i c l e  I1 - S t a t e m e n t  of Work of t h e  Rockwell  

c o n t r a c t  " g i v e s  t h e  AEC c o n s i d e r a b l y  more c o n t r o l  over t h e  Con- 

t rac tor  t h a n  does t h e  comparable  A r t i c l e  I1 of t h e  e x i s t i n g  Dow 

c o n t r a c t .  I' 

However, t h i s  a d d i t i o n a l  c o n t r o l  i s  n o t  r e a d i l y  a p p a r e n t  

from r e a d i n g  t h e  terms o f  A r t i c l e  I1 of  t h e  Rockwel l  c o n t r a c t .  T h e  

Rockwell s t a t e m e n t  of work p r o v i s i o n s  do c o n t a i n  a d d i t i o n a l  l a n -  

guage by which 

The Contractor  u n d e r t a k e s  and  p romises  
t o  manage, o p e r a t e ,  and m a i n t a i n  t h e  
Rocky F l a t s  P l a n t  and t o  pe r fo rm s a i d  
work and s e r v i c e s ,  upon t h e  t e r m s  and 
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conditions herein provided and in ac- 
cordance with such directions and in- 
structions not inconsistent with this 
contract which the Commission may deem 
necessary and give to the Contractor 
from time to time. . . . 

Perhaps this is the language to which Mr. J.acobvitz 

was referring in the above-noted letter. However, the contract 

does not spell out in any specific way the manner in which the AEC 

intends to exercise this additional control over Rockwell in a 

manner qualitatively different than its control over DoW. 

Paragraph 2C - Related Services of Article I1 of the 
Rockwell contract provides that the Contractor shall perform 

other services as the Commission and the Contractor shall agree 

in writing from time to time will be performed under this Contract 

either for the Commission or its Contractor and will render ser- 

vices to federal agencies to the extent it is in a position to do 

so as requested by the Commission in accordance with such proce- 

dures and requirements as the Commission may establish from time 

to time. 

additional agreements between the Commission and Rockwell for addi- 

tional health and safety functions not presently being performed 

by Dow or contemplated to be performed by Rockwell which may be 

determined to be necessary in accordance with recommendations of 

the Task Force. 

It is also assumed that Appendix B of the Rockwell con- 

These provisions would appear to leave the door open for 

tract is at least as broad in scope as that of the Dow contract. 
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However, t h e  Task Force  h a s  n o t  been  p r o v i d e d  w i t h  a copy of t h e  

R O c K W e l l  Appendix B. Presumably,  t h i s  would i n c l u d e  c o o p e r a t i o n  

w i t h  a c o n t i n u i n g  a d v i s o r y  or watchdog committee which t h e  Task 

Force  may recommend t o  be e s t a b l i s h e d .  

2.  Term, O b l i g a t i o n  of Funds and  F i n a n c i a l  P l a n s .  

T h e  l a s t  Dow c o n t r a c t  w a s  for  a t h r e e - y e a r  p e r i o d  f r o m  

The i n i t i a l  amount of funds  J u l y  1, 1972 t h r o u g h  J u n e  30, 1975. 

obl igated by t h e  government for  t h e  p e r i o d  of t h i s  c o n t r a c t  w a s  

$633,734,610.  

Under A r t i c l e  I11 of t h e  R o c k w e l l  c o n t r a c t  t h e  t e r m  o f  

~ t h e  c o n t r a c t  w i l l  be f o r  f o u r  and one-ha l f  y e a r s  from J u n e  30 ,  

1975 t h r o u g h  December 31 ,  1980. 

t h a t  the  e x a c t  amount of funds  t o  be obligated by t h e  government  

h a s  n o t  y e t  been  agreed upon between t h e  AEC and Rockwel l .  

c o n t r a c t  p r o v i d e s  t h a t  s u c h  funds  s h a l l  b e  o b l i g a t e d  on o r  before 

J u l y  1, 1975. 

I 

To d a t e ,  however,  it would a p p e a r  

The 

I t  would a p p e a r  therefore t h a t  t h e r e  i s  room fo r  nego- 

t i a t i o n  w i t h  r e s p e c t  to p a r t i c u l a r  a s p e c t s  of t h i s  c o n t r a c t  and 

t h e  amount of funds  which t h e  government i n t e n d s  t o  commit t o  

Rockwell f o r  t h e  c o n t r a c t .  Hence, t h e  recommendations of t h e  T a s k  

Force  may g r e a t l y  i n f l u e n c e  t h e  amount and n a t u r e  of t h e  f u n c t i o n s  

i n c l u d e d  i n  t h i s  c o n t r a c t .  
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3 .  Allowable Costs and Fixed Fee. 

Both the Dow and Rockwell contracts appear to be in the 

nature of a cost plus fixed fee contract. Under the Dow contract 

for fiscal years 1973 and 1974 the fixed fee was $2,240,000. For 

fiscal year 1975 the fixed fee was $2,280,000. It is significant 

however that the fee for each fiscal year seems to be the subject 

of negotiation between the AEC and the contractor, which again 

leaves some room for modification of the nature of the contract 

, 

from year to year consistent with recommendations by this Task 

Force or any subsequent watch-dog committee established in accor- 

dance with the Task Force recommendations. 

Under Article V of the Rockwell contract the fixed fee 

for fiscal 1975 has not yet been agreed upon between the parties, 

again leaving room for adjustments in accordance with acceptance 

of the recommendations of the Task Force. 

The list of allowable and non-allowable costs would 

appear to be modifiable by agreement by the parties pursuant to 

the Statement of Work provision to cover those "impact costs'' 

which may be necessary for such things as medical research, con- 

tingency plans, monitoring and inspection by state officials and 

training of radiation personnel, in accordance with any recommen- 

dations by the Task Force which are adopted by the AEC and Rock- 

well, or which are enacted into law by federal or state legisla- 

tion. 
I 
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4 .  I n s p e c t i o n s .  

A r t i c l e  V I I I ,  S e c t i o n  6 of bo th  t h e  Dow and Rockwell 

contracts d e a l i n g  w i t h  I n s p e c t i o n s  are i d e n t i c a l .  They provide 

i n  g e n e r a l  terms t h a t  

The Commission s h a l l  have t h e  r i g h t  t o  
i n s p e c t  t h e  work and a c t i v i t i e s  of t h e  
Con t rac to r  under t h i s  c o n t r a c t  a t  such 
t i m e  and  i n  such manner as it s h a l l  deem 
a p p r o p r i a t e .  

The c o n t r a c t  p rov ides  no g u i d e l i n e s  w i t h  r e s p e c t  t o  t h e  

frequency and scope of such i n s p e c t i o n s .  

ment t h a t  these i n s p e c t i o n s  be w i t h  o r  wi thou t  n o t i c e  t o  t h e  Con- 

There i s  also no  r equ i r e -  

t rac tor  o r  t h a t  t hey  be perfonned by independent  government agen- 

cies or p r i v a t e  i n s p e c t i n g  companies. There i s  also no p r o v i s i o n  

f o r  provid ing  t h e  r e s u l t s  of such i n s p e c t i o n s  t o  t h e  p u b l i c ,  t o  

s ta te  and local o f f i c i a l s  o r  to  Congress. 

5. Risk of Loss of  Government Proper ty .  

A r t i c l e  X ,  S e c t i o n  6 of  b o t h  t h e  Dow and Rockwell con- 

t r ac t s  a r e  e s s e n t i a l l y  i d e n t i c a l .  They b o t h  r e l i e v e  t h e  Contrac- 

t o r  of l i a b i l i t y  f o r  loss o r  d e s t r u c t i o n  o f  or damage t o  govern- 

ment p rope r ty  i n  t h e  C o n t r a c t o r ' s  posses s ion  u n l e s s  it is  caused 

by w i l l f u l  misconduct or l a c k  of  good f a i t h  on t h e  p a r t  of t h e  

C o n t r a c t o r ' s  manager ia l  pe r sonne l  or r e s u l t s  from t h e  f a i l u r e  of 

t h e  C o n t r a c t o r ' s  managerial  personnel  t o  t a k e  a l l  r easonab le  s t e p s  

t o  comply w i t h  w r i t t e n  d i r e c t i v e s  of t h e  c o n t r a c t i n g  o f f i c e r  t o  

safeguard  such proper ty .  
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Hence, f o r  example, t h e  C o n t r a c t o r  is n o t  l i a b l e  f o r  

reimbursing t h e  government f o r  such damage as t h e  $ 4 0  t o  $50 m i l l i o n  

c o c t s  f o l l o w i n g  t h e  1969 f i r e  a t  Rocky F l a t s ,  d e s p i t e  t h e  f a c t  t h a t  

such  loss  may be caused by t h e  negl igence  o f  t h e  Con t rac to r .  

I n  a d d i t i o n ,  under A r t i c l e  X I 1  of t h e  Dow contract  and 

A r t i c l e  X I  of t h e  Rockwell c o n t r a c t ,  t h e  Con t rac to r  is  n o t  r e q u i r e d  

t o  procure  or main ta in  for  i ts  own p r o t e c t i o n  any in su rance  

c lud ing  s e l f  i n su rance  or r e s e r v e )  cover ing  loss or d e s t r u c t i o n  of 

or  damage t o  government p rope r ty .  

(in- 

Hence, t h e r e  would appear  t o  be l i t t l e  i n c e n t i v e  f o r  t h e  

Con t rac to r  t o  t a k e  a l l  r easonab le  s t e p s  necessary  t o  p reven t  neg- 

l i g e n t  d e s t r u c t i o n  of  government p r o p e r t y  because of r i s k  of i n -  

c u r r i n g  p e r s o n a l  l i a b i l i t y  o r  loss of  in su rance  coverage which would 

be e s s e n t i a l  t o  q u a l i f y  as t h e  Con t rac to r .  

appear t h a t  t h e  C o n t r a c t o r  runs  l i t t l e  r i s k  t h a t  he  w i l l  be ter- 

minated because of any neg l igence  which might l e a d  t o  e x t e n s i v e  

damage and cost  a t  a ' n u c l e a r  p l a n t  such as Rocky F l a t s .  

e v i d e n t  i n  t h e  f ac t  t h a t  t h e  AEC extended a th ree -yea r  c o n t r a c t  t o  

Dow i n  1972 invo lv ing  an o b l i g a t i o n  o f  over  $633 m i l l i o n  wi thou t  

I n  a d d i t i o n ,  it would 

This  i s  

any de te rmina t ion ,  a t  least  as  f a r  as  t h e  p u b l i c  o r  Congress knows, 

a s  t o  t h e  r e s p o n s i b i l i t y  o f  Dow f o r  t h e  $ 4 0  t o  $50 m i l l i o n  1 9 6 9  

f i r e  a t  t h a t  p l a n t .  

6 .  Sta te  and Local Taxes. 

A r t i c l e  X I 1 1  of t h e  Dow c o n t r a c t  and A r t i c l e  X I 1  of t h e  

R o c k w e l l  c o n t r a c t  have i d e n t i c a l  p r o v i s i o n s  w i t h  r e s p e c t  t o  t h e  
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payment by t h e  C o n t r a c t o r  of s t a t e  and l o c a l  t a x e s .  A s  a federal  

i n s t r u m e n t a l i t y  t h e  o p e r a t i o n s  of t h e  Rocky F l a t s  P l a n t  would 

appea r  t o  b e  exempt from s t a t e  and local  t a x e s  e x c e p t  a s  p rov ided  

by f e d e r a l  law or a g r e e d  t o  by t h e  A t o m i c  Energy Commission. . 
However, i n  view o f  t h e  obv ious  impact  costs ' t o  s t a t e  ~ 

and local  governments  from t h e  o p e r a t i o n  of a n u c l e a r  weapons 
9 

p l a n t  such  a s  Rocky F l a t s  i n  Co lo rado ,  f a i l u r e  of  such  a p l a n t  t o  

pay any t a x e s  or t o  r e i m b u r s e  t h e  s t a t e  f o r  any o f  its c o s t s  

would seem to  create a n  u n r e a s o n a b l e  bu rden  on  s ta te  r e s o u r c e s .  

. 7. S a f e t y ,  H e a l t h  and F i r e  P r o t e c t i o n .  

A r t i c l e  XVI of t h e  R o c k w e l l  c o n t r a c t  p r o v i d e s :  

The C o n t r a c t o r  s h a l l  t a k e  a l l  r e a s o n a b l e  
p r e c a u t i o n s  i n  t h e  per formance  o f  t h e  
work under  t h i s  c o n t r a c t  t o  p r o t e c t  t h e  
h e a l t h  and  s a f e t y  of employees and of mem- 
bers o f  t h e  p u b l i c  and t o  minimize dange r  
from a l l  h a z a r d s  t o  l i f e  and  p r o p e r t y ,  and  

. s h a l l  comply w i t h  a l l  h e a l t h ,  s a f e t y  and 
f i r e  p r o t e c t i o n  r e g u l a t i o n s  and r e q u i r e m e n t s  
( i n c l u d i n g  r e p o r t i n g  r e q u i r e m e n t s )  of t h e  
Commission. I n  t h e  e v e n t  t h a t  t h e  Con t rac -  
t o r  f a i l s  t o  comply w i t h  s a i d  r e g u l a t i o n s  
o r  r e q u i r e m e n t s  of t h e  Commission, t h e  Con- 
t r a c t i n g  O f f i c e r  may, w i t h o u t  p r e j u d i c e  t o  
any o t h e r  l e g a l  o r  c o n t r a c t u a l  r i g h t s  of 
t h e  Commission,  i s s u e  a n ' o r d e r  s t o p p i n g  a l l  
or any p a r t  of t h e  work; t h e r e a f t e r  a s t a r t  
order f o r  r e sumpt ion  o f  work may be' i s s u e d  
a t  t h e  d i s c r e t i o n  of t h e  C o n t r a c t i n g  O f f i c e r .  
The C o n t r a c t o r  s h a l l  make n o  c l a i m  fo r  com- 
p e n s a t i o n  or damages by reason of or i n  con- 
n e c t i o n  wi ' t h  s u c h  work s toppage .  

1 

However, t h e  f o l l o w i n g  p a r a g r a p h  from a s imi l a r  p r o v i s i o n  

in t h e  D o w  c o n t r a c t  (Art ic le  XVII), has  been o m i t t e d  from A r t i c l e  

X V I  of t h e  R c c k w e l l  c o n t r a c t :  
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The p a r t i e s  have c a r e f u l l y  reviewed t h e  
o p e r a t i o n s  performed by t h e  Con t rac to r  
a t  t h e  Rocky F l a t s  P l a n t .  T h i s  a r t i c l e  
is  inc luded  i n  t h i s  c o n t r a c t  w i th  a clear 
unders tanding  t h a t  such o p e r a t i o n s  invo lve  
materials and p rocesses  which r e q u i r e  t h a t  
t h e  Con t rac to r  exercise t h e  u t m o s t  s k i l l  
t o  a s s u r e  s a f e  o p e r a t i n g  c o n d i t i o n s  for  
employees as w e l l  as t h e  p u b l i c .  
added. ) 

' 

(Emphasis 

Th i s  l a t te r  c l a u s e  would appear  to r e q u i r e  a h i g h e r  s t a n -  

da rd  of  care on t h e  p a r t  of t h e  c o n t r a c t o r  t han  would appear  t o  be 

r e q u i r e d  of Rockwell w i t h  t h i s  language omitted from t h e i r  c o n t r a c t .  

S ince  Rockwell  w i l l  be r e q u i r e d  t o  comply w i t h  a l l  h e a l t h ,  

s a f e t y  and f i r e  r e g u l a t i o n s  and requi rements  ( i n c l u d i n g  r e p o r t i n g  

' requi rements )  of t h e  Commission, t h e r e  would appear  t o  be room f o r  

t h e  Commission t o  impose s t a n d a r d s  i n  t h i s  area i n  compliance w i t h  

recommendations by t h i s  Task Force.  

8 .  Preservakion  of I n d i v i d u a l  Occupat iona l  Rad ia t ion  
Exposure Records. 

A r t A c l e  XVIII of t h e  D o w  contract provides :  

I n d i v i d u a l  occupa t iona l  r a d i a t i o n  exposure 
records gene ra t ed  i n  t h e  performance of 
work under t h i s  c o n t r a c t  s h a l l  be s u b j e c t  
t o  i n s p e c t i o n  by t h e  Commission and s h a l l  
be preserved  by t h e  Contractor  u n t i l  d i s -  
p o s a l  is  a u t h o r i z e d  by the Commission, o r  
a t  t h e  o p t i o n  of t h e  Con t rac to r  d e l i v e r  t o  
the Commission upon complet ion or termina- 
t i o n  of t h e  c o n t r a c t .  

The re  appears  t o  be no  expres s  e q u i v a l e n t  p r o v i s i o n  i n  

t h e  Rockwel l  cont rac t ,  no r  is t h e r e  any requirement  of public dis -  

c l o s u r e  and a v a i l a b i l i t y  of such r eco rds  f o r  r e s e a r c h .  
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9 .  P e r m i t s .  

Both A r t i c l e  XIX o f  t h e  Dow c o n t r a c t  a n d  A r t i c l e  XVII 

of  t h e  Rockwell c o n t r a c t  p r o v i d e  w i t h  r e s p e c t  t o  p e r m i t s  as  f o l l o w s :  

Except  as o t h e r w i s e  directed by t h e  Con- 

p r o c u r e  a l l  n e c e s s a r y  p e r m i t s  or l i c e n s e s  
and a b i d e  by a l l  a p p l i c a b l e  l a w s ,  r e g u l a -  
t i o n s  and o r d i n a n c e s  of t h e  Un i t ed  S t a t e s  
and of  t h e  s t a t e ,  t e r r i t o r y ,  and p o l i t i c a l  
s u b d i v i s i o n  i n  which t h e  w o r k  unde r  t h i s  
c o n t r a c t  i s  performed.  

t r a c t i n g  O f f i c e r ,  t h e  C o n t r a c t o r  s h a l l  ,, 

T h i s  p r o v i s i o n  would a p p e a r  t o  a l l o w  t h e  AEC t o  r e q u i r e  

Rockwell  t o  comply w i t h  any s ta te  and local  s t a t u t e s  and  o r d i n -  

a n c e s  p e r t a i n i n g  t o  o n - s i t e  i n s p e c t i o n s  and m o n i t o r i n g  o f  radio- 

a c t i v i t y  and o t h e r  h e a l t h  and s a f e t y  r e q u i r e m e n t s  which may b e  

e n a c t e d  by t h e  Colorado L e g i s l a t u r e  or J e f f e r s o n  County w i t h  re- 

s p e c t  t o  l a n d  u s e  or other  p r o v i s i o n s .  Of c o u r s e ,  any federal 

l e g i s l a t i o n  i n  t h i s  area would a lso have t o  be f o l l o w e d  by t h e  

AEC and t h e  C o n t r a c t o r .  

1 0 .  Nuc lea r  Hazards Indemni ty .  

A r t i c l e  XXXVII o f  t h e  Dow c o n t r a c t  and A r t i c l e  XLIV 

t h e  Rockwell c o n t r a c t  are v i r t u a l l y  i d e n t i c a l  w i t h  r e s p e c t  t o  

of 

nu- 

clear h a z a r d s  indemni ty .  Both p r o v i s i o n s  e s s e n t i a l l y  i n c o r p o r a t e  

t h e  Price-Anderson Amendments t o  t h e  A t o m i c  Energy A c t .  A more 

de ta i led  a n a l y s i s  of t h e  p r o v i s i o n s  of those amendments c a n  be 

found i n  t h e  s e c t i o n  o f  t h i s  r e p o r t  e n t i t l e d  " A n a l y s i s  of t h e  P r i c e -  

Anderson Amendments t o  t h e  A t o m i c  Energy A c t  and T h e i r  E f f e c t  Given 

a Nuc lea r  I n c i d e n t  a t  t h e  Rocky F l a t s  P l a n t . "  i 
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S e c t i o n  2 o f  t h i s  p r o v i s i o n  i n  both c o n t r a c t s  p r o v i d e s  

t h a t  t h e  C o n t r a c t o r  w i l l  n o t  be r e q u i r e d  t o  p r o v i d e  o r  m a i n t a i n  a t  

government expense  any fo rma l  f i n a n c i a l  p r o t e c t i o n  t o  c o v e r  p u b l i c  

l i a b i l i t y  u n l e s s  p e r m i t t e d  or r e q u i r e d  t o  d o  so i n  w r i t i n g  by t h e  

Commission. Under t h e  f e d e r a l  s t a t u t e s ,  t h e  Commission c o u l d  re- 

q u i r e  Rockwell  t o  m a i n t a i n  up t o  a maximum o f  $60  m i l l i o n  now 

avai lable  under  t w o  i n s u r a n c e  p o o l s .  I n  a le t ter  dated J a n u a r y  

27 ,  1975  t o  t h e  Task F o r c e  from M r .  J a c o b v i t z ,  t h e  f o l l o w i n g  ex- 

p l a n a t i o n  i s  o f f e r e d  a s  t o  why t h e  government  does n o t  r e q u i r e  

Dow or Rockwell  t o  m a i n t a i n  any f i n a n c i a l  p r o t e c t i o n  of i t s  own 

over and  above the$50O m i l l i o n  i n d e m n i f i c a t i o n  provided by t h e  gov- 

ernment  t o  t h e  C o n t r a c t o r :  

S i n c e  t h e  f i n a n c i a l  bu rden  o f  p r i v a t e  
f i n a n c i a l  p r o t e c t i o n w o u l d  f a l l  on t h e  
government where an  o p e r a t i n g  c o n t r a c t o r  
i s  i n v o l v e d ,  t h e  Commission d e c i d e d  as 
a matter o f  p o l i c y  n o t  t o  r e q u i r e  o p e r -  
a t i n g  c o n t r a c t o r s  t o  o b t a i n  any s u c h  
f i n a n c i a l  p r o t e c t i o n .  

Thus,  t h e  C o n t r a c t o r  is  n o t  s u b j e c t  t o  any independen t  

s a f e t y  per formance  s t a n d a r d s  upon which c o n t i n u e d  i n s u r a n c e  cov- 

erage and p o s s i b l y  e l i g i b i l i t y  a s  a n u c l e a r  weapons c o n t r a c t o r  

m i g h t  depend. 

Under S e c t i o n  3A o f  t h e s e  A r t i c l e s ,  t h e  government has  

a g r e e d  t o  indemnify  t h e  C o n t r a c t o r  up t o  a maximum of $500 m i l l i o n  

i n  t h e  a g g r e g a t e  f o r  e a c h  n u c l e a r  a c c i d e n t  o c c u r r i n g  w i t h i n  t h e  

Uni ted  S t a t e s  o r  $100 m i l l i o n  i n  t h e  a g g r e g a t e  f o r  e a c h  n u c l e a r  

a c c i d e n t  o c c u r r i n g  w i t h o u t  t h e  U n i t e d  States ,  i r r e s p e c t i v e  of t h e  

number of p e r s o n s  i n d e m n i f i e d  i n  c o n n e c t i o n  w i t h  t h i s  c o n t r a c t .  
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Both  c o n t r a c t s  i n c l u d e  a waiver  o f  d e f e n s e s  c l a u s e  i n  

t h e  e v e n t  t h e  Commission d e t e r m i n e s  t h a t  i n j u r y  o r  p r o p e r t y  dam- 

age w a s  paused  by a n  " e x t r a o r d i n a r y  n u c l e a r  o c c u r r e n c e . "  (See 

A n a l y s i s  of P r i ce -Ander son  A c t  Amendments.) 
. .  

. .  . . . . . .  
' .p 

! 



11. ANALYSIS O F  THE PRICE-ANDERSON AMENDMENTS 
TO THE ATONIC ENERGY ACT,  AND 

AT THE i3OCKY FLATS PLANT 
THEIR EFFECT G I V E N  A NUCLEAR I N C I D E N T  

I n t r o d u c t i o n  

I n  1 9 5 4 ,  amendmentsL’ t o  t h e  o r i g i n a l  Atomic Energy  A c t  

( h e r e a f t e r  AEA)L’ p e r m i t t e d  p r i v a t e  i n d u s t r y  t o  j o i n  t h e  f i e l d  o f  

atomic e n e r g y  a c t i v i t i e s ,  f o r m e r l y  an  e x c l u s i v e  p r o v i n c e  of t h e  

f e d e r a l  government .  

a n c e  o r  i n d e m n i f i c a t i o n  w i t h o u t  wh ich  p r i v a t e  i n d u s t r y  f e l t  it 

c o u l d  n o t  g o  f o r w a r d .  A s  a r e s u l t ,  the Pr ice -Ander son  Energy  

Damages A c t  o f  19572’ w a s  p a s s e d ,  a s  f u r t h e r  amendments t o  t h e  AEA. 

However t h e r e  were no  p r o v i s i o n s  f o r  i n s u r -  

C o n g r e s s  found?’ t h a t  r e g u l a t i o n  o f  s o u r c e ,  b y p r o d u c t ,  

and s p e c i a l  n u c l e a r  material?’ ( i n c l u d i n g  p l u t o n i u m ,  o f  p r i m a r y  

i n t e r e s t  h e r e )  w a s  i n  t h e  p u b l i c  i n t e r e s t ,  a n d  t h e  n e c e s s i t y  f o r  

p r o t e c t i o n  a g a i n s t  possible i n t e r s t a t e  damage f rom use o f  t h e s e  

mater ia ls  p l a c e d  t h e  o p e r a t i o n  o f  a t o m i c  e n e r g y  f a c i l i t i e s  i n  i n -  

t e r s t a t e  commerce. F u r t h e r ,  i t  w a s  d e t e r x i n e d  t h a t  t h e  f e d e r a l  

government  c o u l d  p r o v i d e  f u n d s  t o  c o v e r  ‘*a p o r t i o n  of damages s u f -  

fered by t h e  p u b l i c  f rom n u c l e a r  i n c i d e n t s ,  a n d  may l i m i t  t h e  l i a -  

b i l i t y  of t h o s e  persons  l i a b l e  f o r  s u c h  losses. *I- 6 /  
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ScoPe 

Under t h e  scheme o f  t h e  A c t ,  t h e  U n i t e d  S t a t e s  govern-  

m e n t  a g r e e s  t o  i n d e m n i f y  i t s  c o n t r a c t o r s  and/or l i c e n s e e s  f o r  

p u b l i c  l i a b i l i t y ,  e x c l u d i n g  ( i)  damages c o v e r e d  by s t a t e  o r  f e d -  

e r a l  Workman’s Compensa t ion ,  (ii) claims a r i s i n g  o u t  of a n  a c t  o f  

w a r ,  (iii) loss or damage t o  u s e  o f  p r o p e r t y  a t  t h e  s i t e  a n d  u s e d  

i n  c o n n e c t i o n  w i t h  l i c e n s e d  a c t i v i t y  where t h e  i n c i d e n t  o c c u r s . -  7 /  

T h e r e f o r e  t h e  A c t  does n o t  come i n t o  p l a y  u n l e s s  t h e r e  

i s  an i m p a c t  o n  t h e  o f f s i t e  p u b l i c  - i n j u r i e s  t o  employees  o r  

damage t o  o n - s i t e  p r o p e r t y  a re  n o t  w i t h i n  t h e  s c o p e  o f  t h e  A c t . -  8/ 

r,ucl.ear incident?’  a n d  a n  e x t r a o r d i n a r y  n u c l e a r  o c c u r r e n c e .  - l o /  

T h e  i n d e m n i f i c a t i o n  p r o v i s i o n s  o p e r a t e  i n  e i t h e r  case. To i n s u r e  

p u b l i c  p r o t e c t i o n ,  t h e  A t o m i c  Energy  Commission (AECI- ‘1.1 mus t  

The A c t  c o n t e m p l a t e s  t w o  k i n d s  o f  n u c l e a r  a c c i d e n t s :  A 

r equ i r e  i t s  commercial (as  w e l l  as medical t h e r a p y  and  R & D) 

licensees t o  o b t a i n  f i n a n c i a l  p r o t e c t i o n  f rom p r i v a t e  i n s u r a n c e  

s o u r c e s  .- 12’ The r e q u i r e m e n t  f o r  s u c h  c o v e r a g e  f o r  c o n t r a c t o r s  

( a s  Rocky F l a t s  management is c o n s i d e r e d )  is d i s c r e t i o n a r y .  

R e g a r d l e s s  of w h e t h e r  f i n a n c i a l  p r o t e c t i o n  i s  r e q u i r e d ,  

AEC m a y  r e q u i r e  ‘ an  i n d e m n i f i c a t i o n  a g r e e m e n t  a s  a n o t h e r  c o n d i t i o n  

of  t h e  l i c e n s e  or  c o n t r a c t .  U n t i l  Augus t  1, 1 9 7 7 ,  t h e  AEC h a s  

t h z  a u t h o r i t y  t o  e n t e r  i n t o  a g r e e m e n t s  of i n d e m n i f i c a t i o n  f o r  

$ 5 0 0  m i l l i o n  t o  c o v e r  p u b l i c  1 i a b i l i t y . E ’  The c e i l i n g  on  a g g r e -  

g a t e  l i a b i l i t y  f o r  a s i n g l e  n u c l e a r  i n c i d e n t ,  i n c l u d i n g  cos ts  of 

i n v e s t i g a t i o n  a n d  t h e  g o v e r n m e n t ’ s  d e f e n s e  of damage s u i t s  is 
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$560 m i l l i o n  - $1/2 b i l l i o n  from t h e  federal government  p l u s  up 

t o  $ 6 0  m i l l i o n  of t h e  amount of f i n a n c i a l  p r o t e c t i o n  t h a t  m a y  be 

r equ ' r ed  t o  be ca r r i ed  by t h e  l i c e n s e e / c o n t r a c t o r .  I f  more t h a n  

$60 m i l l i o n  i n s u r a n c e  i s  r e q u i r e d  t o  be car r ied ,  t h e  $1/2 b i l l i o n  

covered by t h e  government  i s  r e d u c e d  by  t h e  amount cf o v e r a g e  

above $60 m i l l i o n .  E .g . ,  a n  $80 m i l l i o n  r e q u i r e m e n t  would c a u s e  

a $ 2 0  m i l l i o n  o v e r a g e  ( $ 8 0  m i l l i o n  minus  $ 6 0  m i l l i o n ) ,  r e d u c i n g  

t h e  $500 m i l l i o n  g o v e r n m e n t a l  c o v e r a g e  t o  $ 4 8 0  m i l l i o n ,  t h u s  p r e -  

s e r v i n g  t h e  s t a t u t o r y  maximum o f  $ 5 6 0  m i l l i o n  ( $ 4 8 0  m i l l i o n  + 

$ 8 0  m i l l i o n  = $ 5 6 0  m i l l i o n ) .  [ 
! T h e s e  p r o v i s i o n s  a re  effect ive i n  t h e  e v e n t  o f  a "nu- 

clear i n c i d e n t .  I' I f  a n  " e x t r a o r d i n a r y  n u c l e a r  o c c u r r e n c e "  s h o u l d  

t a k e  place,  t h e  s t a t u t e  a l lows  waivers of d e f e n s e s g '  by t h e  

l i c e n s e e / c o n t r a c t o r  t o  go i n t o  e f f e c t .  T h e s e  w a i v e r s  may, a t  t he  

Commiss ion ' s  d i s c r e t i o n ,  be a c o n d i t i o n  of t h e - l i c e n s e  or c o n t r a c t .  

The P r i ce -Ander son  A c t  does n o t  create a f e d e r a l  c a u s e  

of a c t i o n  f o r  c l a i m a n t s ,  n o r  does it e s t a b l i s h  s t r ic t  l i a b i l i t y  

on  t h e  p a r t  of t h e  c o n t r a c t o r  for i n j u r i e s  a n d / o r  damages.  

b i l i t y  i s  t o  be d e t e r m i n e d  u n d e r  a p p l i c a b l e  s t a t e  t o r t  l a w ,  a l -  

though  o r i g i n a l  j u r i s d i c t i o n  is g r a n t e d  t o  t h e  Federal  D i s t r i c t  

L i a -  
I 

C o u r t s  i n  t h e  e v e n t  o f  a n  e x t r a o r d i n a r y  n u c l e a r  o c c u r r e n c e . -  15/ 

I n t e r p r e t a t i o n  and  Foreseeable Problems. 

1. C o n g r e s s i o n a l  power t o  l i m i t  t h e  l i a b i l i t y  of t h e  

0 

I 

c o n t r a c t o r  t o  $ 5 6 0  m i l l i o n .  
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The federa l  power of C o n g r e s s  t o  l i m i t  l i a b i l i t y  o f  t h e  

c o n t r a c t o r  u n d e r  s t a t e  l a w  h a s  been  q u e s t i o n e d . -  16' I t  seems 

c l e a r  t h a t  t h e  f e d e r a l  government  may d e t e r m i n e  t o  l i m i t  i t s  

i n d e m n i f i c a t i o n  of a con t r ac to r ' s  a c t i v i t y ,  b u t  p e r h a p s  n o t  . the  

l i a b i l i t y .  

2 .  F i n a n c i a l  p r o t e c t i o n  by t h e  c o n t r a c t o r  i s  w i t h i n  

t h e  d i s c r e t i o n  o f  t h e  AEC. 

Dow Chemica l  Company, u n d e r  t h e  e x i s t i n g  c o n t r a c t ,  and  

A t o m i c s  I n t e r n a t i o n a l  ( d i v i s i o n  o f  Rockwel l  I n t e r n a t i o n a l )  u n d e r  

t h e  c o n t r a c t  e f f e c t i v e  J u l y  1, 1 9 7 5 ,  are n o t  r e q u i r e d  t o  c a r r y  any 

f i n a n c i a l  p r o t e c t i o n .  Under t h e  A c t  t h i s  i s  a d i s c r e t i o n a r y  m a t -  

ter as t o  c o n t r a c t o r s ,  w h e r e a s  l i c e n s e e s  w i t h  f a c i l i t i e s  for p r o -  

d u c i n g  s u b s t a n t i a l  amounts  o f  e l e c t r i c i t y  must  c a r r y  t h e  maximum 

f i n a n c i a l  p r o t e c t i o n  a v a i l a b l e  from p r i v a t e  s o u r c e s .  The A c t  

does n o t  d e f i n e  " l i c e n s e e "  o r  " c o n t r a c t o r , "  t h e r e f o r e  i t  i s  d i f -  

f i c u l t  t o  u n d e r s t a n d  why p o l i c y  would  d i c t a t e  a r e q u i r e m e n t  of  

f i n a n c i a l  p r o t e c t i o n  f o r  a n u c l e a r  reactor  a n d  n o t  f o r  the  Rocky 

F l a t s  P l a n t  which  p r o c e s s e s  a n d  u t i l i z e s  p l u t o n i u m  f o r  t h e  produc-  

t i o n  o f  n u c l e a r  weapons.  

A f u r t h e r  q u e s t i o n  i s  r a i s e d  by t h e  f a c t  t h a t  t h e  Rocky 

F l a t s  P l a n t  i s  engaged  i n  s eve ra l  t y p e s  of a c t i v i t y ,  i n c l u d i n g  

r e s e a r c h  i n  t h e  area o f  t e s t i n g  c r i t i c a l i t i e s  o f  f i s s i o n a b l e  

ma te r i a l s .  The AEC is  a u t h o r i z e d  t o  arraiige f o r  r e s e a r c h  a n d  de-  

ve lopmen t  ( R  & D )  i n  t h e  area o f  " u t i l i z a t i o n  o f  s p e c i a l  n u c l e a r  

m a t e r i a l  and  r a d i o a c t i v e  m a t e r i a l  f o r  mcdical,  b i o l o g i c a l ,  a g r i -  



c u l t u r a l ,  h e a l t h ,  

- 5 -  

or  m i l i t a r y  pu rposes"  (emphas is  added)  .- 17/ A 

l i c e n s e  m u s t  be  g r a n t e d  f o r  such  r e s e a r c h .  T h e r e f o r e ,  t h e  r e q u i r e -  

m e r t  f o r  - a l l  l i c e n s e e s  t o  c a r r y  f i n a n c i a l  p r o t e c t i o n E '  s h o u l d  

app ly  t o  t h i s  a s p e c t  o f  t h e  a c t i v i t i e s  per formed a t  t h e  Rocky 

F l a t s  P l a n t .  

The AEC c o n t r a c t s  do  n o t  c o n s i d e r  Dow Chemica l  Company 

o r  Rockwell  I n t e r n a t i o n a l  as l i c e n s e e s ,  and  r e q u i r e  no f i n a n c i a l  

p r o t e c t i o n .  I f  R & D a c t i v i t i e s  are a p a r t  o f  t h e  Rocky F l a t s  

- 

I o p e r a t i o n ,  ~ C ' S  f a i l u r e  t o  r e q u i r e  p r i v a t e  i n s u r a n c e  c o v e r a g e  
~ 

I i n  t h e  a p p r o p r i a t e  amount may b e  a v i o l a t i o n  o f  a n o n d i s c r e t i o n a r y  

s t a t u t o r y  d u t y .  

Under t h e  p r e s e n t  c o n t r a c t u a l  a g r e e m e n t s ,  t h e  c o n t r a c t o r  

h a s  no  f i n a n c i a l  r e s p o n s i b i l i t y  for  any a c c i d e n t  which may o c c u r :  

The government i n d e m n i f i e s  t h e  c o n t r a c t o r  fo r  p u b l i c  l i a b i l i t y ,  

and i n  t h i s  case h a s  agreed. to  pay fo r  any damage t o  i t s  own p ro -  

p e r t y  on s i t e  (see m e m o  on c o n t r a c t s )  as i n  t h e  case o f  t h e  1 9 6 9  

f i r e .  Some degree o f  f i n a n c i a l  involvement  would i n c r e a s e  t h e  

contractor 's  i n c e n t i v e  t o  t a k e  a l l  p o s s i b l e  p r e c a u t i o n s .  

3 .  C a t a g o r i z a t i o n  o f  t h e  t y p e  of n u c l e a r  e v e n t .  

The d e t e r m i n a t i o n  o f  whether  a n  " e x t r a o r d i n a r y  n u c l e a r  

o c c u r r e n c e "  h a s  t a k e n  p l a c e  is  a non-rev iewable  one made by t h e  

Commission a c c o r d i n g  t o  i t s  own c r i t e r i a . -  A sys t em i n  w h i c h  

there  is  no  p r o v i s i o n  f o r  i ndependen t  a p p r a i s a l  o r  r ev iew i s  s u s -  

c e p t i b l e  t o  t h e  p romulga t ion  of r e g u l a t i o n s  which m e e t  o n l y  n a r -  

rowly-def ined  agency o b j e c t i v e s .  
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T h i s  i s s u e  becomes i m p o r t a n t  s i n c e  t h e  f e d e r a l  s t a t u t e  

leaves t h e  q u e s t i o n  of  l i a b i l i t y  t o  t h e  r e l e v a n t  s t a t e  l a w s ,  b u t  

makes t h e  a v a i l a b i l i t y  of common l a w  d e f e n s e s  t o  t h e  d e f e n d a n t  

c o n t r a c t o r  t u r n  on t h e  AEC's c h a r a c t e r i z a t i o n  of t h e  n u c l e a r  e v e n t .  

I f  i t  i s  c a l l e d  a " n u c l e a r  i n c i d e n t , ' '  t h e  c l a i m a n t s  m u s t  e s t a b l i s h  

t h e i r  c a u s e  o f  a c t i o n  a n d  p r o x i m a t e  c a u s a t i o n  of i n j u r i e s  o r  dam- 

a g e s ,  a s  w e l l  a s  e f f e c t i v e l y  c o u n t e r  t h e  c o n t r a c t o r ' s  a f f i r m a t i v e  

d e f e n s e s  i n c l u d i n g  t h e  claim o f  s o v e r e i g n  immunity.  

I f  a n  " e x t r a o r d i n a r y  n u c l e a r  o c c u r r e n c e "  h a s  t a k e n  p l a c e ,  

l i t i g a t i o n  w i l l  b e  a f f e c t e d  by waivers  of d e f e n s e s  by t h e  d e f e n d a n t  

c o n t r a c t o r  as  p r o v i d e d  for i n  t h e  c o n t r a c t  w i t h  AEC (see i t e m  7 ) .  

T h i s  i s  t h e  case w i t h  t h e  p r e s e n t  and f u t u r e  c o n t r a c t s  f o r  t h e  

Rocky F l a t s  P l a n t .  

The p l a i n t i f f  w i l l  have  t h e  same b u r d e n  i n  e i t h e r  case,  

b u t  t h e  d e f e n d a n t ' s  r i g h t  t o  u s e  a f f i r m a t i v e  d e f e n s e s  w i l l  be a f -  

f e c t e d  by  t h e  AEC d e t e r m i n a t i o n .  Whether  t h e  a p p l i c a b l e  s t a n d a r d  

w i l l  be n e g l i g e n c e  o r  s t r i c t  l i a b i l i t y  w i l l  depend  on t h e  a p p l i -  

cab le  s t a t e  t o r t  l a w .  

4 .  D o c t r i n e s  o f  s t a t e  t o r t  l a w  wh ich  may e s t a b l i s h  a 

c la im of a c t i o n .  

The view g e n e r a l l y  h e l d  b y  commenta tors  i s  t h a t  a n  ac- 

t i o n  would l i e  u n d e r  t h e  d o c t r i n e  of Ry lands  v .  F l e t c h e r , -  20/ 

where t h e  p l a i n t i f f  w a s  e n t i t l e d  to  recover f o r  damages c a u s e d  

by s u b s t a n c e s  e s c a p i n g  from t h e  d e f e n d a n t ' s  l a n d  d u e  t o  a "non-  

n a t u r a l "  u s e .  S i n c e  Rocky F la t s  is o p e r a t e d  w i t h  g o v e r n m e n t a l  

a u t h o r i z a t i o n  t h e r e  may be some q u e s t i o n  a s  t o  w h e t h e r  t h e  doc-  
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t r i n e  would a p p l y .  - *'' However i n  Smi th  v .  Lockheed P r o p u l s i o n  Co.- 2 2 /  

t h e  C a l i f o r n i a  Supreme C o u r t  h e l d  t h a t  p l a i n t i f f ' s  s u i t  f o r  damages 

t o  -ea1 p r o p e r t y  was a c t i o n a b l e  where  t h e y  a l l e g e d  c a u s a t i o n  by 

seismic v i b r a t i o n s  a c t i v a t e d  by s t a t i c  f i r i n g  rocket  motor t e s t s  

o n  a d j o i n i n g  l a n d s  owned by a government  cont rac tor .  The d e f e n -  

d a n t  c o n t r a c t o r ' s  a c t i v i t y  w a s  he ld  t o  be " u l t r a - h a z a r d o u s , "  a 

s t a n d a r d  of str ict  l i a b i l i t y  w a s  a p p l i e d ,  and  t h e  government  

contractor  w a s  n o t  able t o  come u n d e r  t h e  s h i e l d  of g o v e r n m e n t a l  

immunity ( a s suming  t h e  government  w o u l d  h a v e  been  immune f rom 

s u i t  u n d e r  t h e  Federal T o r t  C l a i m s  A c t ) .  The c i r c u m s t a n c e s  of 

t h e  Lockheed case are n o t  c o m p l e t e l y  analogous t o  t h a t  of Rocky 

F l a t s  b e c a u s e  i n  t h e  f o r m e r  t h e r e  w a s  no  e v i d e n c e  t h a t  t h e  gov- 

e rnmen t  c h o s e  t h e  t e s t i n g  s i t e  or establ ished s p e c i f i c a t i o n s  f o r  

t h e  s i t i n g  d e c i s i o n .  AEC w a s  r e s p o n s i b l e  fo r  t h e  s i t i n g  of Rocky 

F l a t s  n e a r  Go lden ,  Colorado, t h u s ,  t h e  Lockheed c o u r t ' s  d e t e r m i n -  

a t i o n  t h a t  g o v e r n m e n t a l  immunity d i d  n o t  e x t e n d  t o  t h e  c o n t r a c t o r -  23 /  

m i g h t  n o t  be r e l e v a n t  i n  a Colorado case. T h e r e f o r e  it is n o t  

clear w h e t h e r  t h e  d e f e n s e  of s o v e r e i g n  immunity would be 

a v a i l a b l e  t o  t h e  c o n t r a c t o r  where a ' ' n u c l e a r  i n c i d e n t "  h a s  OC- 

cu r red .  S h o u l d  t h i s  be so, t h e  A c t  would f a i l  t o  a c h i e v e  i t s  

purpose s i n c e  c l a i m a n t s  would be d e n i e d  access t o  t h e  Price- 

Anderson f u n d s  a l toge ther  s h o u l d  t h e  Commission d e t e r m i n e  t h a t  a n  

e x t r a o r d i n a r y  n u c l e a r  i n c i d e n t  d i d  n o t  o c c u r .  

R e s  i p s a  l o q u i t u r  w a s  h e l d  n o t  t o  a p p l y  i n  t h e  Lockheed 

c a s e  b e c a u s e  t h e  a c c i d e n t  w a s  n o t  of s u c h  a n a t u r e  t h a t  it w a s  
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p r o b a b l y  a r e s u l t  o f  n e g l i g e n c e  by someone and t h a t  t h e  d e f e n d a n t  

was p r o b a b l y  t h e  o n e  r e s p o n s i b l e .  I t  i s  d i f f i c u l t  to  s a y  w h e t h e r  

a r i c l e a r  i n c i d e n t  i s  o n e  t h a t  may t a k e  p l a c e  w i t h o u t  n e g l i g e n c e  

by t h e  con t r ac to r .  The c l a i m a n t s '  cause o f  a c t i o n  may res t  on 

t h a t  q u e s t i o n .  The  a p p e a l i n g  a s p e c t  of t h e  res i p s a  l o q u i t u r  

d o c t r i n e  is t h a t  i t  a c c o u n t s  f o r  s i t u a t i o n s  where  i n f o r m a t i o n  on  

t h e  i s s u e  o f  n e g l i g e n c e  i s  almost s o l e l y  w i t h i n  t h e  knowledge o f  

t h e  d e f e n d a n t ,  and  t h e  e x c l u s i v i t y  of t h a t  knowledge i s  a l l  t h e  

p l a i n t i f f  i s  able  t o  show. T h i s  is  l i k e l y  t o  b e  t h e  case i n  t h e  

e v e n t  of a n u c l e a r  i n c i d e n t  a t  Rocky F l a t s .  

' 5. S t a n d a r d  t o  be u s e d  t o  g o v e r n  r e c o v e r y  and  u s e  o f  

waivers of d e f e n s e s .  

I f  a " n u c l e a r  i n c i d e n t "  t a k e s  p l a c e ,  t h e  c o n t r a c t o r  may 

r e l y  on  common l a w  a f f i r m a t i v e  d e f e n s e s  s u c h  as c o n t r i b u t o r y  neg- 

l igence ,  a s s u m p t i o n  o f  r i s k ,  a n d  p o s s i b l e  g o v e r n m e n t a l  immunity.  

S i n c e  t h e s e  d e f e n s e s  a r e  a v a i l a b l e ,  i t  a p p e a r s  t h e  p l a i n t i f f  mus t  

e s t a b l i s h  n e g l i g e n c e  t o  r e c o v e r .  

I f  a l i c e n s e  is  r e q u i r e d  f o r  any of t h e  a c t i v i t i e s  a t  

Rocky F l a t s ,  " t h e  Commission may r e q u i r e ,  as a f u r t h e r  c o n d i t i o n  

o f  i s s u i n g  a l i c e n s e ,  t h a t  a n  a p p l i c a n t  w a i v e a n y  immunity from 

p u b l i c  l i a b i l i t y  c o n f e r r e d  by  f e d e r a l  o r  s t a t e  l a w . " -  2 4 /  

u n c l e a r  w h e t h e r  t h i s  d i s c r e t i o n a r y  c o n d i t i o n  o f  a w a i v e r  of t h e  

d e f e n s e  of immunity a p p l i e s  t o  any " n u c l e a r  i n c i d e n t "  or o n l y  

t o  a n  " e x t r a o r d i n a r y  ni lc lear  occurrence" a s  p r o v i d e d  f o r  i n  t h e  

I t  is 

1 9 5 6  Amendment.- 2 5/ 
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Waivers of d e f e n s e s  a re  p r o v i d e d  f o r  i n  t h e  c o n t r a c t  w i t h  

R o c k w e l l  I n t e r n a t i o n a l  i n  t h e  e v e n t  of  an e x t r a o r d i n a r y  ‘ n u c l e a r  

o c c u r r e n c e  and  t h e y  i n c l u d e  b u t  a r e  n o t  l i m i t e d  t o  (1) ( a )  n e g l i -  

g e n c e ,  (b) c o n t r i b u t o r y  n e g l i g e n c e ,  ( c )  a s s u m p t i o n  o f  r i s k ,  ( d )  

i n t e r v e n i n g  c a u s e s ;  ( 2 )  i s s u e s  o r  d e f e n s e s  as t o  c h a r i t a b l e  o r  

g o v e r n m e n t a l  imrnunity; and  ( 3 )  s t a t u t e  o f  l i m i t a t i o n s  n o t  exceed-  

i n g  t e n  y e a r s  ( see  i t e m  8 ) .  Some commenta tors  f e e l  t h a t  t h e  w a i -  

vers  amount t o  s t r i c t  l i a b i l i t y . -  26’ O t h e r s  a r g u e  t h a t  s i n c e  Con- 

gress c h o s e  o n l y  t o  p r o v i d e  f o r  waivers  o f  a f f i r m a t i v e  d e f e n s e s ,  

s t r i c t  l i a b i l i t y  w a s  n o t  i n t e n d e d . -  *” 
b u t o r y  n e g l i g e n c e  as a d e f e n s e  s u g g e s t  t h a t  n e g l i g e n c e  is  t h e  p r o p e r  

s t a n d a r d ?  

n u c l e a r  e v e n t ,  u n l e s s  l i v i n g  down-wind f rom Rocky F l a t s  c o n s t i -  

t u t e s  a s s u m p t i o n  o f  r i s k ?  I t  is  d i f f i c u l t  t o  see how t h e s e  de- 

Does t h e  m e n t i o n  of c o n t r i -  

How are s u c h  d e f e n s e s  l i k e l y  t o  a p p l y  t o  a p o s s i b l e  

f e n s e s  are r e l e v a n t  e x c e p t  p e r h a p s  i n  a case o f  trespass r e s u l t i n g  

i n  i n j u r y ;  t h e r e f o r e  t h e  r e q u i r e m e n t  of s u c h  waivers does n o t  a p p e a r  

t o  g r e a t l y  f u r t h e r  t h e  p u r p o s e  o f  p r o t e c t i o n  o f  t h e  p u b l i c .  

The d i f f i c u l t i e s  i n  e s t a b l i s h i n g  a c a u s e  o f  a c t i o n  c o u l d  

b e  m e t  i f  C o n g r e s s  w e r e  t o  a d o p t  a s t a n d a r d  o f  s t r i c t  l i a b i l i t y -  2 8 /  

N u c l e a r  F a c i l i t i e s  L i a b i l i t y  A c t . -  2 9 /  

o r  i f  t h e  s t a t e s  a d o p t e d  a s t a t u t e  a l o n g  t h e  l i n e s  of t h e  Uniform 

6. A p p l i c a b i l i t y  of t h e  Federal T o r t  C la ims  A c t .  

The FTCA a p p e a r s  n o t  t o  a p p l y  i n  cases where t h e  con-  

t r a c t o r  i s  t h e  d e f e n d < i n t ,  a n d  t h e  government  joins the a c t i o n  a s  

i n d e m n i f i e r  . - 3 0 /  
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7. S t a n d a r d s  o f  AEC d e t e r m i n a t i o n  o f  " e x t r a o r d i n a r y  

n u c l e a r  occurrence." 

The r e g u l a t i o n s  p r o m u l g a t e d  u n d e r  t h e  AEA- 31/ e s t a b l i s h  

c r i t e r i a  f o r  t h e  d e t e r m i n a t i o n  o f  an " e x t r a o r d i n a r y  o c c u r r e n c e "  

and c o n d i t i o n s  f o r  t h e  waivers o f  d e f e n s e s  and  i n d e m n i f i c a t i o n  

ag reemen t s .  These  c r i t e r i a  are d e f i n e d  i n  terms o f  " s u b s t a n t i a l "  

d i s c h a r g e  o f  r a d i o a c t i v e  ma te r i a l  or " s u b s t a n t i a l "  r a d i a t i o n  l e v e l s  

o f f  s i t e .  The r e l a t i o n s h i p  o f  " s u b s t a n t i a l "  t e r m i n o l o g y  u s e d  i n  

t h e  r e g u l a t i o n s ,  t o  t h e  terms " n u c l e a r  i n c i d e n t ,  and  " e x t r a o r d i n -  

a r y  n u c l e a r  o c c u r r e n c e "  o f  t h e  P r i ce -Ander son  s t a t u t e  i s  n o t  clear.  

I 

I 
I 

I S u b s t a n t i a l i t y  i s  d e f i n e d  i n  terms o f  m a g n i t u d e s  o f  damage t o  
I 

I 

p r o p e r t y  o r  i n j u r y  t o  p e r s o n s .  I t  i s  f o r e s e e a b l e  t h a t  t h e  A E C ' s  

r e c k o n i n g  o f  damages may n o t  c o i n c i d e  w i t h  t h e  a s s e s s m e n t  of p r i -  
I 

I 

va te  p e r s o n s  who a r e  a f f e c t e d  by  a n u c l e a r  a c c i d e n t .  

A c c o r d i n g  t o  t h e  Code o f  F e d e r a l  R e g u l a t i o n s  t h e  measure  

o f  damages i s  n o t  t i e d  t o  t h e  s t a n d a r d s  p r o m u l g a t e d  by t h e  AEC or 

EPA f o r  h e a l t h  and  s a f e t y  r e g u l a t i o n s . -  3 2 /  The damage c r i t e r i a  

f a r  e x c e e d  t h o s e  v a l u e s  selected f o r  d i s c h a r g e  c r i t e r i a .  Were 

EPA to  a d o p t  a l i b e r a l  s t a n d a r d  f o r  p e r m i s s i b l e  d i s c h a r g e  of p l u -  

t o n i u m ,  t h i s  would n o t  a f f e c t  t h e  s t a n d a r d s  f o r  d e t e r m i n i n g  an 

" e x t r a o r d i n a r y  n u c l e a r  o c c u r r e n c e . "  The q u e s t i o n  i s ,  however ,  

w h e t h e r  t h e  s t a n d a r d s  p r o m u l g a t e d  f o r  t h i s  d e t e r m i n a t i o n  a r e  ade- 

q u a t e .  Is i t  p o s s i b l e  f o r  c l a i m a n t s  t o  be d e n i e d  r e c o v e r y  b e c a u s e  

t h e  g o v e r n m e n t ' s  a s s e s s m e n t  of damage i s  n o t  s u f f i c i e n t  t o  br i .ng  

t h e  waivers o f  d e f e n s e s  o f  immuni ty ,  e tc .  i n t o  ~ I a y ?  
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T h e r e  n e e d s  t o  be a c l a r i f i c s t i o n  of t h e  terms and an  

e v a l u a t i o n  of t h e  s t a n d a r d s  017 which t h e  p u b l i c ' s  access t o  gove rn -  

m e p t  i n d e m n i f i c a t i o n  f u n d s  rests. 

8 .  S t a t u t e  of l i m i t a t i o n s .  

The d e f e n d a n t  cont rac tor  s h a l l  w a i v e ' a n y  i s s u e  o r  de -  

f e n s e  based on any s t a t u t e  of l i m i t a t i o n s  i f  s u i t  i s  i n s t i t u t e d  

w i t h i n  t h r e e  y e a r s  f rom t h e  d a t e  o n  which  t h e  c l a i m a n t  f i r s t  knew 

or  r e a s o n a b l y  c o u l d  have  known o f  h i s  i n j u r y  or damage and  t h e  

cause t h e r e o f ,  b u t  i n  no  e v e n t  m o r e  t h a n  t e n  y e a r s  - a f t e r  t h e  d? te  

of t h e  n u c l e a r  i n c i d e n t . -  3 3 /  

The weakness  of t h i s  p r o v i s i o n  l i e s  i n  t h e  f a c t  t h a t  i t  

is  n o n r e s p o n s i v e  t o  t h e  n a t u r e  of diseases  c a u s e d  by e x p o s u r e  t o  

r a d i o a c t i v e  s u b s t a n c e s  which  may n o t  d e v e l o p  f o r  20  t o  30 y e a r s .  

S i n c e  t h e  s u g g e s t e d  s t a t u t e  of l i m i t a t i o n s  i n  the. Model N u c l e a r  

F a c i l i t i e s  A c t -  34' i s  t h e  same as  t h e  o n e  i n  t h e  s t a t u t e  and  t h e  

contract ,  i t  i s  a l s o  i n  need  of r e v i s i o n .  

9 .  Ro le  o f  t h e  C o u r t s .  

The P r i ce -Ander son  s t a t u t e  a n t i c i p a t e s  l i t i g a t i o n  i n  t h e  

e v e n t  o f  a n u c l e a r  i n c i d e n t .  S h o u l d  a n  e x t r a o r d i n a r y  n u c l e a r  oc- 

c u r r e n c e  t a k e  p l a c e ,  t h e  U n i t e d  S t a t e s  D i s t r j - c t -  C o u r t  i n  t h a t  lo-  

c a t i o n  s h a l l  have  o r i g i n a l  j u r i s d i c t i o n  over any p u b l i c  l i a b i l i t y  

a c t i o n . = /  I f  p e t i t i o n e d  by a n  i n d e m n i t o r  or any i n t e r e s t e d  

. p e r s o n  w i t h  a claim t h a t  p u b l i c  l i a b i l i t y  may .xceed t h e  s t a t u t o r y  

l i m i t  ($500 t o  $ 5 5 0  m i l . l i o n ) ,  t h e  District. C o u r t  i s  t o  a c t  i n  t h e  

manner of a t r u s t e e  i n  bankr t Jp tcy :  T o  a d m i n i s t . e r  t h c  d i s t r i b u t i o n  
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o f  f u n d s .  

l i a b i l i t y  of  i n d e m n i f i e d  p e r s o n s ,  m o d i f y i n g  d i s t r i b u t i o n  p l a n s ,  

s t a a , i n g  payment o f  claims a n d  e x e c u t i o n  o f  c o u r t  j u d g m e n t s ,  and  

a p p o r t i o n i n g  payments  t o  be made t o  c l a i m a n t s .  

Under t h e  A c t -  3 6 /  t h e  c o u r t  may g r a n t  o rders  l i m i t i n g  t h e  

1 0 .  I n v e s t i g a t i o n  o f  and  r e p o r t  o n  a n u c l e a r  e v e n t .  

A f t e r  any  i n c i d e n t  t h a t  may r e q u i r e  payments  u n d e r  t h e  

A c t ,  t h e  AEC i s  c h a r g e d  w i t h  t h e  d u t y  t o  s u r v e y  t h e  c a u s e s  and  

e x t e n t  o f  damages,  a n d  make a l l  f i n a l  f i n d i n g s  ( e x c e p t i n g  "re- 

s t r ic ted da ta") -  37' a v a i l a b l e  t o  t h e  p u b l i c ,  p a r t i e s  i n v o l v e d  and  

t h e  c o u r t s . -  3 8 /  

Due t o  t h e  c l a s s i f i ed  n a t u r e  o f  t h e  a c t i v i t i e s  pe r fo rmed  

a t  t h e  Rocky F l a t s  P l a n t ,  c i v i l  d i s c o v e r y  i n  t h e  c o u r s e  o f  liti- 

g a t i o n  i s  a p t  t o  be l i m i t e d .  I f  t h e  c l a i m a n t s  must  d e m o n s t r a t e  

n e g l i g e n c e ,  o r  e v e n  c a u s a t i o n  u n d e r  a s t r ic t  l i a b i l i t y  s t a n d a r d ,  

i n f o r m a t i o n  a b o u t  t h e - p l a n t ' s  o p e r a t i o n  may be e x t r e m e l y  r e l e v a n t .  

I f  t h e  d i s c o v e r a b l e  i n f o r m a t i o n  i s  l i m i t e d  t o  t h e  AEC r e p o r t ,  claim- 

a n t s  may b e  p r e j u d i c e d  by t h e  a b s e n c e  o f  any  i n d e p e n d e n t  assess- 

ment of what  t o o k  p l a c e .  

11. AEC's f i n a l  a u t h o r i t y  on  b e h a l f  o f  t h e  U n i t e d  S t a t e s  

39/ t o  s e t t l e  claims.-  

T h i s  a u t h o r i t y  i s  n o t  o n e  t o  d e t e r m i n e  who h a s  a c la im 

a g a i n s t  t h e  contractor ,  b u t  i s  o n e  which  reserves t h e  r i g h t  of 

AEC t o  make a f i n a l  d e t e r m i n a t i o n  a b o u t  s e t t l e m e n t s  w i t h  c l a i m a n t s .  

1 2 .  R o l e  f o r  t h e  s t a t e s .  

The s t a t u t e  d o c s  n o t  c o n f e r  upon any f e d e r a l ,  s t a t e  or  

local  agency  any  a u t h o r i t y  t o  r e g u l a t e ,  con t ro l  o r  res t r ic t  any 
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a c t i v i t i e s  of t h e  Comrnission.40/ However c o o p e r a t i o n  be tween t h e  

Commiss ion  and  t h e  s t a t e s  i s  p r o v i d e d  f o r ,  s u c h  t h a t  t h e  l a t t e r  

may assume some r e g u l a t o r y  r e s p o n s i b i l i t y  w i t h  r e s p e c t  t o  by- 

p r o d u c t ,  s o u r c e  and s p e c i a l  n u c l e a r  materia1.- 4 I/ 

One s u c h  ag reemen t  h a s  b e e n  made w i t h  Colorado f o r  shared 

m o n i t o r i n g  of l i q u i d  e f f l u e n t  d i s c h a r g e d  f rom Rocky F l a t s  i n t o  

wa te r s  of t h e  S t a t e  of Colorado. Such a r r a n g e m e n t s  are o n l y  w i t h -  

i n  t h e  d i s c r e t i o n  of t h e  AEC. Whether t h e  s t a t e  has any e n f o r c e -  

ab le  r i g h t s  t o  r e g u l a t i o n  o f  federal  government  c o n t r a c t o r s  o p e r -  

a t i n g  on  f e d e r a l  l a n d  w i t h i n  t h e  s t a t e ' s  b o u n d a r i e s  is a n  u n s e t -  

t l e d  q u e s t i o n .  

C o l o r a d o  P u b l i c  I n t e r e s t  Research Group, I n c .  (COPIRG) 

v. T r a i n  ( N o .  74-1154, 1 0 t h  C i r . ,  373 F.Supp. D.C.  Colo. 1974)  

l i t i g a t e d  t h e  q u e s t i o n  o f  t h e  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y ' s  

n o n d i s c r e t i o n a r y  d u t y  t o  c o n t r o l  d i s c h a r g e s  of radioact ive ma te r i a l s  

from t h e  Rocky F l a t s  P l a n t .  EPA had,  p r io r  t o  t h e  s u i t ,  deferred 

t o  AEC f o r  t h e  p u r p o s e s  of s u c h  r e g u l a t i o n s .  The i s s u e  w a s  re- 

s o l v e d  i n  f a v o r  of EPA's j u r i s d i c t i o n  u n d e r  t h e  F e d e r a l  Water Pol- 

l u t i o i i  C o n t r o l  A c t . -  4 3/ 

S i n c e  t h e  s ta tes  have c o n c u r r e n t  j u r i s d i c t i o n  w i t h  EPA 

t o  p r o m u l g a t e  r e g u l a t i o n s  u n d e r  t h e  A c t ,  it would a p p e a r  u n d e r  t h i s  

d e c i s i o n  t h a t  C o l o r a d o  h a s  t h e  a u t h o r i t y ,  i f  n o t  t h e  o b l i g a t i o n ,  

to  m o n i t o r  d i s c h a r g e  i n t o  navigable  waters f o r  r a d i o a c t i v e  wastes.- 4 4 /  

Tlie c o n t r o l  of r a d i o a c t i v e  ma te r i a l  i n  t h e  a i r  is  v e s t e d  

i n  the AEC u n d e r  t h e  F e d e r a l  A i r  P o l l u t i o n  Control A c t . -  45 /  It i s  
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not clear whether any jurisdiction of EPA and/or the states could 

be found in this area. 

Since the regulatory jurisdictions are not consistent 

as to air and water, at this time it is difficult to identify pro- 

per responsibility for radioactive materials found in the soil - 
resulting from discharge into either air or water. A clarifi- 

cation of this situation would be helpful. 

13. The Energy Reorganization Act of 1974. 

AEC has now been replaced by the Energy Resource and Develop- 

ment Administration and the Nuclear Regulatory Commission under 

the Energy Reorganization Plan of 1974.- 46’ 

determine whether the organizational change, in an attempt to 

separate the research and development activities from the regula- 

tory ones, will have an impact on the provisions of the Price- 

Anderson Act of 1957. For-an analysis of the new legislation see 

Appendix D. 

There is a need to 
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FOOTNOTES 

1. P.L .  83-704, 42 U.S,C. 2011 et seq. (1954). 

2. P.L. 79-585, 42 U.S.C. 1801-1819 (1946). 

3. 42 U.S.C. 2012, 2014, 2039, 2073, 2210, 2232, 2239. 

4. 42 U.S.C. 2012. 

5. Defined in 42 U.S.C. 2014 (e), ( z ) ,  (aa). 

6. 42 U.S.C. 2012 (1). 

7. 42 U.S.C. 2014 (w). 

8. If the state's Workman's Compensation laws do not fully cover 
this area, arguably Price-Anderson would apply. A problem is 
whether the existence of inadequate-Workman's Compensation laws 
would bar access to the Price-Anderson funds. 

9. 42 U.S.C. 2014 (9) "nuclear incident" -- any occurrence, 
including an extraordinary nuclear occurrence within the U.S. 
causing within or without the U.S., bodily injury, sickness, dis- 
ease or death, or loss of or damage to property or loss  of use of 
property, arising out of or resulting from the radioactive, toxic, 
explosive or other hazardous properties of source, special nuclear 
or byproduct material. 

10. 42 U.S.C. 2014 (j) "Extraordinary nuclear occurrence"-- means 
any event causing a discharge or dispersal of source, special 
nuclear or byproduct material from its intended place of con- 
finement in amounts offsite, or causing radiation levels off- 
site, which the Commission (AEC) determines to be substantial, 
and which the Commission determines has resulted or will probably 
result in substantial damages to persons offsite or property o f f -  
site. Any determination by the Commission that such an event 
has or h a s  not occurred shall be final and conclusive, AND no 
other official or any court shall have power or jurisdiction to 
review. . . (Emphasis added.) 
11. Reference will be made to the Commission or AEC as used in 
the Act, despite the fact that the AEC has been replaced by the 
Energy Resource and Development Administration and the Nuclear 
Regulatory Commission under the Energy Reorganization Act of 
1974 (P.L. 93-438). 
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1 2 .  4 2  U . S . C .  2210 ( a ) ,  4 2  U.S.C. 2014 (k). T h e  term " f i n a n c i a l  
p r o t e c t i o n "  means  t h e  a b i l i t y  t o  r e s p o n d  i n  damages f o r  p u b l i c  
l i a b i l i t y  a n d  t o  meet t h e  costs o f  i n v e s t i g a t i n g  a n d  d e f e n d i n g  
claims a n d  s e t t l i n g  s u i t s  f o r  s u c h  damages. 

13. 4 2  U.S.C. 2210 

1 4 .  Waiver of d e f e n s e s  w i t h  respect t o  a n y  e x t r a o r d i n a r y  n u c l e a r  
o c c u r r e n c e  t o  w h i c h  t h e  c o n t r a c t  a p p l i e s  w h i c h  ( a )  arises o u t  of 
or r e s u l t s  f rom or  o c c u r s  i n  t h e  c o u r s e  of t h e  c o n s t r u c t i o n ,  pos -  
s e s s i o n ,  or o p e r a t i o n  of a p r o d u c t i o n  o r  u t i l i z a t i o n  f a c i l i t y ,  
or  ( b )  arises o u t  of o r  r e s u l t s  from or o c c u r s  i n  t h e  c o u r s e  of 
t r a n s p o r t a t i o n  of source m a t e r i a l ,  b y p r o d u c t  ma te r i a l ,  o r  s p e c i a l  
n u c l e a r  ma te r i a l  t o  or f r o m  a p r o d u c t i o n  or u t i l i z a t i o n  f a c i l i t y ,  
or (c )  d u r i n g  t h e  c o u r s e  of t h e  c o n t r a c t  a c t i v i t y ,  a r i ses  f r o m  
t h e  p o s s e s s i o n ,  o p e r a t i o n ,  o r  u s e  by  a Commiss ion  c o n t r a c t o r  o r  
s u b c o n t r a c t o r  of a device u t i l i z i n g  special  n u c l e a r  m a t e r i a l  o r  
b y p r o d u c t  material. 1966  Amendment t o  P r i c e  A n d e r s o n ,  42 U.S.C.  
2210 ( n )  (1). S e e  m e m o  o n  s p e c i f i c  c o n t r a c t s  f o r  Rocky F l a t s  
o p e r a t i o n .  

1 5 .  4 2  U.S.C. 2210 ( n )  ( 2 ) .  

1 6 .  W e s t e r n  I n t e r s t a t e  N u c l e a r  Board, P l o w s h a r e  T e c h n o l o g y  A s -  
s e s s m e n t ,  Legal S t u d i e s ,  V o l .  111. David E .  E n g d a h l ,  " D e f i c i e n -  
cies o f  P r i c e - A n d e r s o n  P r o t e c t i o n  f o r  P l o w s h a r e , "  a t  366 .  

1 7 .  42 U.S.C. 2 0 5 1  (a)  ( 3 ) .  

1 6 .  42 U.S.C. 2210  ( a ) .  

1 9 .  1 0  C.F.R. 1 4 0 ,  e t  seq. ( 1 9 7 4 ) .  S e e  A p p e n d i x  B.  

20. L. R. 3 H .  L. 330 ( 1 8 6 8 ) .  

21. David F. Cave r s ,  I m p r o v i n g  f i n a n c i a l  p r o t e c t i o n  of t h e  p u b l i c  
a g a i n s t  t h e  h a z a r d s  of n u c l e a r  power, 77 Harv. L.  Rev. 644 ( 1 9 6 4 ) .  - 
22.  247 C a l .  App.2d 7 7 4 ,  56 C a l .  R p t r .  1 2 8  ( 1 9 6 7 ) .  

23. I h i d .  a t  791 .  

24. 42 U . S . C .  2210  ( a ) .  

25. 42 U . S . C .  2210  ( n ) .  

26.  Jacob M .  D e n a r o ,  F i s s i o n  f u s e s  w i t h  i n s u r a n c e ,  1 9 6 9  I n s u r .  
L.J. 207. L e o n a r d  M.  T r o s t e n ,  W i l l i a m  T. E n g l a n d ,  Waiving- 
f c n s e s :  a new a p p r o a c h  t o  p r o t e c t i n g  t h e  p u b l i c  a g a i n s t  f i n a n c i a l  
loss from t h e  u s e  o f  atomic e n e r g y ,  27 Fed. Bar. J.  27 ( 1 9 6 7 ) .  
(JCAE c o u n s e l  a n d  p r o f e s s i o n a l  s t a f f  member) . 
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2 7 .  H a r r o p  A .  Freeman.  A means of s t o p p i n g  s i l e n t  murder .  48 
J .  Urban  Law 7 0 1  ( 1 9 7 1 ) .  

28. C a v e r s ,  see n .  2 1 .  B e f o r e  t h e  waivers  amendment ( 1 9 6 6 )  w a s  
p a s ; e d  Cavers urged t h e  a d o p t i o n  of a f e d e r a l  s t r i c t  l i a b i l i t y  
s t a n d a r d ,  see p r o p o s e d  d r a f t  a t  675 .  

I 

2 9 .  Handbook o f  t h e  N a t i o n a l  C o n f e r e n c e  of Commiss ione r s  o n  
Uni form S t a t e  L a w s ,  a t  228 ( 1 9 6 1 ) .  S e e  Appendix  A. 

30. S e e  Cavers a t  n .  2 1 .  2 1  ALR 3d 1356 .  T o r t  L i a b i l i t y  I n c i -  
d e n t  to  N u c l e a r  A c c i d e n t  or Explos ion .  

31. 10 C.R.F. 1 4 0 . 8 1  e t  seq. (1974)  s u b p a r t  E .  S e e  Appendix  B.  

32. 10 C.F.R. 1 4 0 . 8 1  ( 1 9 7 4 ) .  

33. 4 2  U.S.C. 2210 ( n )  (1) (iii).  

34. S e e  n .  2 9 ,  Appendix A. 

35. 4 2  U.S.C. 2210 ( n )  ( 2 ) .  

36. 42 U.S.C. 2210 (0) ( 3 ) .  

37. 4 2  U.S.C. 2014 ( y ) .  The  t e r m  "Res t r i c t ed  Data" means all 
d a t a  c o n c e r n i n g  (1) d e s i g n ,  m a n u f a c t u r e ,  or u t i l i z a t i o n  of atomic 
weapons;  ( 2 )  t h e  p r o d u c t i o n  of spec ia l  n u c l e a r  ma te r i a l ;  or ( 3 )  

- t h e  u s e  o f - s p e c i a l  n u c l e a r  ma te r i a l  i n  t h e  p r o d u c t i o n  of e n e r g y  ... 
38. 4 2  U.S.C. 2210 (i). 

39. 4 2  U.S.C. 2210 (h). 

40.  4 2  U.S.C. 2018. 

41. 4 2  U.S.C. 2021  ( a )  ( 4 ) .  

I 4 2 .  Memorandum of U n d e r s t a n d i n g s  Between t h e  S t a t e  o f  Colorado 
I and t h e  U n i t e d  S t a t e s  A t o m i c  Ene rgy  Comii i ss ion ,  J a n u a r y  2 4 ,  1974 .  

I 43. A s  amended, 33 U.S.C. 1 2 5 1  e t  seq. (Supp.  1 9 7 3 ) .  

I 4 4 .  3 3  U.S.C. 1370 .  S e e  Appendix  C .  

45. 4 2  U . S . C .  1857  e t  seq., and  Exec .  O r d e r  N o .  11282 ,  May 2 6 ,  
1 9 6 6 ,  31 FR 7663.  

I 46. P.L.  93-438 ( O C t .  8 ,  1 9 7 4 ) .  



111. RADIATION CONTROL STATUTE (TITLE 2 5 ,  A R T .  11, 
SECTION 101-105, COLORADO REVISED STATUTES, 1 9 7 3 )  . 

1. The g o v e r n o r  i s  a u t h o r i z e d  t o  e n t e r  i n t o  ag reemen t  

w i t h  t h e  f e d e r a l  government ,  f o r  t h e  s t a t e  t o  assume e x c l u s i v e  

r e s p o n s i b i l i t i e s  w i t h i n  Colorado f o r  p r o t e c t i o n  of p e r s o n s  and  

p r o p e r t y  f rom t h e  h a z a r d s  o f  r a d i a t i o n .  The g o v e r n o r  i s  a l so  

empowered t o  e n t e r  ag reemen t s  w i t h  o t h e r  s ta tes  or  i n t e r s t a t e  

a g e n c i e s ,  as w e l l  as t h e  f e d e r a l  government ,  t o  s h a r e  respon-  

s i b i l i t y  of i n s p e c t i o n  "or other f u n c t i o n s  r e l a t i n g  t o  c o n t r o l  of 

s o u r c e s  of i o n i z i n g  r a d i a t i o n . "  

ment  c a n  impose on t h e  h e a l t h  d e p a r t m e n t  any  r e s p o n s i b i l i t i e s  i n -  . 

c o n s i s t e n t  w i t h  i t s  d u t i e s  as d e l i n e a t e d  u n d e r  t h e  r a d i a t i o n  con- 

t r o l  a r t i c l e .  

None of t h e s e  t r a n s f e r s  by agree- 

2 .  P o w e r s - a n d  d u t i e s  of t h e  h e a l t h  d e p a r t m e n t  r e g a r d -  

i n g  r a d i a t i o n  c o n t r o l :  

a .  To i s s u e  l i c e n s e s  t o  h a n d l e r s ,  a n d  r e q u i r e  

r e g i s t r a t i o n  of s o u r c e s .  

b. T o  i n s t i t u t e  p e r s o n n e l  t r a i n i n g  programs t o  

c a r r y  o u t  t h e  p u r p o s e  of t h e  a r t i c l e ;  t h e  d e p a r t m e n t  (may) 

make s u c h  p e r s o n n e l  ava i l ab le  f o r  p a r t i c i p a t i o n  i n  f e d e r a l ,  i n  

o t h e r  s ta tes ,  and  i n  i n t e r s t a t e  programs.  

c. I n  t h e  even t  o f  a n  emergency r e l a t i n g  t o  t h e  

source of r a d i a t i o n  t h a t  e n d a n g e r s  p e a c e ,  h e a l t h  o r  s a f e t y ,  t h e  

d e p a r t m e n t  h a s  a u t h o r i t y  t o  i s s u e  a p p r o p r i a t e  orders ,  i n c l u d i n g  

embargo o n  o r  impounding of m a t e r i a l s  and  s o u r c e s  i n  t h e  pos- 

s e s s i o n  o f  any p e r s o n  "riot e q u i p p e d  t o  o b s e r v e ,  o r  who f a i l s  to 

o b s e r v e "  the p r o v i s i o n s  o f  t h e  a r t i c l e  or d e p a r t m e n t  r e g u l a -  

0 

i 
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l a t i o n s  p romulga ted  u n d e r  i t s  terms. 

d.  The Department  h a s  power t o  e n t e r  i n t o  pro-  

p e r t y  o f  any l i c e n s e e  o r  r e g i s t r a n t  t o  d e t e r m i n e  compl i ance .  

Agenc ie s  of  t h e  f e d e r a l  government  (or  t h e i r  r e p r e s e n t a t i v e )  

a re  s p e c i f i c a l l y  exempted from t h i s  p r o v i s i o n  ( b u t  n o t  from any 

o t h e r  p r o v i s i o n )  and e n t r y  a u t h o r i z e d  o n l y  upon p e r m i s s i o n .  T h i s  

i s  t h e  o n l y  area which  s p e c i f i c a l l y  exempts  f e d e r a l  f a c i l i t i e s .  

e. Rega rd ing  c o n c e n t r a t i o n ,  s t o r a g e ,  or permanent  

d i s p o s a l  o f  radioact ive mater ia ls .  

t o  a c q u i r e  l a n d s ,  b u i l d i n g  and  g r o u n d s  f o r  a t e r m  up t o  9 9  y e a r s  

f o r  s u c h  p u r p o s e s .  Depar tment  may delegate  t h e  o p e r a t i o n  o f  t h e  

f a c i l i t i e s  t o  p r i v a t e  p e r s o n s  o r  c o r p o r a t i o n s  ( w i t h  a p p r o v a l  o f  

s t a t e  e n g i n e e r ) .  Fees f o r  l i c e n s e  s h a l l  b e  based on c o s t s  t o  

t h e  s t a t e  to  s u p e r v i s e  s u c h  f a c i l i t y ,  and  s h a l l  i n c l u d e  an  an- 

n u a l l y - a d j u s t e d  amount t o  be p a i d  t o  loca l  g o v e r n m e n t a l  u n i t s  

i n  compensa t ion  f o r  l o s s  o f  v a l u a t i o n  f o r  a s s e s s m e n t .  The lease 

ag reemen t  may a l s o  i n c l u d e  a s e c u r i t y  r e q u i r e m e n t  f o r  t h e  f e e s  

a n t i c i p a t e d  f o r  t h e  term o f  t h e  lease,  a n d  a bond t o  c o v e r  tor-  

t i o u s  a c t s  committed d u r i n g  t h e  t e r m  o f  t h e  lease. P u b l i c  h e a r -  

i n g  must  be h e l d  p r i o r  t o  i s s u a n c e  o f  any lease or l i c e n s e .  But  

a l l  s u c h  f a c i l i t i e s  are t o  be owned i n  f e e  s i m p l e  a b s o l u t e  by 

t h e  s t a t e  and  t h e  r a d i o a c t i v e  m a t e r i a l  c o n t a i n e d  t h e r e i n  w i l l  

become t h e  p r o p e r t y  o f  t h e  s t a t e ,  t o  be c o n t r o l l e d  by t h e  s t a t e  

t h r o u g h  t h e  h e a l t h  d e p a r t m e n t .  

The Depar tment  i s  empowered 

f .  R u l e s  a n d  r e g u l a t i o n s :  The S t a t e  Board of H e a l t h  

s h a l l  p r o m u l g a t e  r u l e s  r e l a t i n g  t o :  

. .  - . . . . . . . . .  



- 3 -  

1. 
2. 
3 .  
4 .  
5. 
6. 
7. 
8 .  

9. 
10. 

l i c e n s e s  and  r e g i s t r a t i o n  
records 
p e r m i s s i b l e  l eve l s  o f  e x p o s u r e  
n o t i f i c a t i o n  and  r e p o r t s  of a c c i d e n t s  
t e c h n i c a l  q u a l i f i c a t i o n s  o f  p e r s o n n e l  
h a n d l i n g ,  t r a n s p o r t a t i o n  and  s t o r a g e  
waste d i s p o s a l  
p o s t i n g  and l a b e l i n g  o f  h a z a r d o u s  s o u r c e s  

and  areas 
s u r v e y s  
m o n i t o r i n g  

A l l  s u c h  r e g u l a t i o n s  s h a l l  b e  modeled a f t e r  t h o s e  

p roposed  by t h e  n a t i o n a l  l ' c o u n c i l  o f  s t a t e  governments"  un- 

l ess  t h e  Board c o n c l u d e s ,  on  t h e  bas i s  of detai led f i n d i n g s ,  

t h a t  a s u b s t a n t i a l  d e v i a t i o n  i s  w a r r a n t e d  and  t h a t  s u c h  d e v i a -  

t i o n  would p e r m i t  u t i l i z a t i o n  of s o u r c e s  o f  r a d i a t i o n  w i t h o u t  

harm t o  h e a l t h  a n d  s a f e t y  t o  any p e r s o n s  who m i g h t  o t h e r w i s e  be 

exposed .  

R u l e s  and  r e g u l a t i o n s  a d o p t e d  s h a l l  n e v e r  be 

c o n s t r u e d  t o  a p p l y  t o  t h e  k i n d  and  amount o f  r a d i a t i o n  i n t e n -  

t i o n a l l y  a p p l i e d  f o r  d i a g n o s i s  o r  t h e r a p u t i c  p u r p o s e s  by a 

p r a c t i t i o n e r  o f  t h e  h e a l i n g  a r t s .  

9. P r o v i s i o n  is  made f o r  a r a d i a t i o n  a d v i s o r y  

commi t t ee  ( 9  members: 3 f rom i n d u s t r y ,  3 f rom h e a l i n g  a r t s  and  

3 f rom p u b l i c  a n d  p r i v a t e  h i g h e r  e d u c a t i o n )  a p p o i n t e d  by t h e  

g o v e r n o r ,  t o  f u r n i s h  t h e  Department  w i t h  a d v i c e  on r a d i a t i o n  

c o n t r o l  p r o c e e d i n g s .  

The Depar tment  h a s  i n j u n c t i v e  power,  e x e r c i s e d  by 

A t t o r n e y  G e n e r a l  a t  t h e  r e q u e s t  o f  t h e  Depar tmen t ,  t h r o u g h  d i s -  

t r i c t  c o u r t ,  by means o f  i n j u n c t i o n  o r  o r d e r  o f  compl i ance .  
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h .  V i o l a t i o n s  a n d  p e n a l t i e s :  A c q u i r i n g ,  o w n i n g ,  

p o s s e s s i n g ,  o r  u s i n g  a n y  r a d i o a c t i v e  ma te r i a l  w i t h o u t  a l i c e n s e ,  

o r  t r a n s f e r r i n g  o r  d i s p o s i n g  of s u c h  mater ia l  w i t h o u t  a p p r o v a l  

o f  t h e  D e p a r t m e n t  o f  H e a l t h ,  o r  u s i n g ,  m a n u f a c t u r i n g ,  p r o d u c i n g ,  

r e c e i v i n g  o r  s e n d i n g ,  owning  o r  p o s s e s s i n g  a n y  s o u r c e  o f  r ad ia -  

t i o n  by a p e r s o n  w i t h o u t  a l i c e n s e  o r  r e g i s t r a t i o n ,  i s  p u n i s h -  

a b l e  as a misdemeanor  ( f i n e  o f  f r o m  $100 t o  $ 5 0 0 ,  a n d / o r  i m -  

p r i s o n m e n t  f r o m  3 0  t o  90  d a y s ) .  

i. Exempted  f rom t h e  s e c t i o n s  d e a l i n g  w i t h  p o w e r s  

a n d  d u t i e s  of t h e  a g e n c y ,  a n d  r u l e s  a n d  r e g u l a t i o n s  a d o p t e d  by 

t h e  H e a l t h  D e p a r t m e n t  a s  t o  r ad ioac t ive  mater ia l s  are:  

1. c e r t a i n  e l e c t r i c a l  e q u i p m e n t  t h a t  p r o d u c e s  
a s m a l l ,  n o n - c r i t i c a l  amount  o f  r a d i a t i o n ;  

2 .  r a d i a t i o n  m a c h i n e s  d u r i n g  m a n u f a c t u r e  o r  
t r a n s i t :  

3 .  r a d i o a c t i v e  m a t e r i a l  i n  t r a n s i t  t h a t  is  i n  
c o n f o r m i t y  w i t h  AEC o r  I C C  r e g u l a t i o n s ;  

4 .  s o u n d  a n d  rad io  waves  a n d  v i s i b l e  i n f r a r e d  
a n d  u l t r a v i o l e t  l i g h t .  

However, - n o  e x e m p t i o n s  are t o  be g r a n t e d  u n d e r  

t h e  s e c t i o n  f o r  q u a n t i t i e s  o r  a c t i v i t i e s  t h a t  do n o t  comply  w i t h  

AEC r e g u l a t i o n s .  

C o n c l u s i o n s  

S i n c e  t h e  o n l y  r e s t r i c t i o n  on  t h e  Colorado D e p a r t m e n t  

of H e a l t h  v i s  a v i s  t h e  f e d e r a l  g o v e r n m e n t  f a c i l i t i e s  o r  i t s  

d u l y  d e s i g n a t e d  r e p r e s e n t a t i v e  a p p e a r s  i n  25-11-103 ( 6 )  l i m i t i n g  
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t h e  r i g h t  t o  e n t e r  and  i n s p e c t  f o r  t h e  p u r p o s e  of d e t e r m i n i n g  

compl i ance ,  it a p p e a r s  t h e  s t a t e  d o e s  have  t h e  power ( u n d e r  

p r o v i s i o n s  of  t h e  a c t ,  a n d  s e t t i n g  a s i d e  a n y  c o n s i d e r a t i o n s  

of t h e  c o n s t i t u t i o n a l i t y  o f  t h e  A c t  u n d e r  a t h e o r y  o f  s e p a r a -  

t i o n  o f  powers o r  p r e e m p t i o n )  t o  i s s u e  a p p r o p r i a t e  orders i n  

an  emergency s i t u a t i o n  i n c l u d i n g  o r d e r s  t o  l a y  an  embargo on 

o r  impound r a d i o a c t i v e  mater ia ls  i n  t h e  p o s s e s s i o n  of anycne  

who f a i l s  t o  observe a n y  r u l e s  a n d  r e g u l a t i o n s  p romulga ted  

u n d e r  t h e  s t a t u t e .  

Under t h e  terms of 25-11-103 ( 7 )  ( b ) ,  t h e  Department  

h a s  t h e  a u t h o r i t y  t o  c o n t r o l  w i t h  p r i v a t e  p e r s o n s  o r  c o r p o r -  

a t i o n s  f o r  t h e  o p e r a t i o n  of s i t e s  and  f a c i l i t i e s  f o r  t h e  s t o r -  

a g e ,  c o n c e n t r a t i o n ,  o r  pe rmanen t  d i s p o s a l  o f  r a d i o a c t i v e  mater- 

i a l s  w i t h i n  t h e  s t a t e ,  i f  s u c h  d i s p o s i t i o n  is  c o n s i s t e n t  w i t h  

a d e q u a t e  p r o t e c t i o n  of t h e  p u b l i c  h e a l t h  and  s a f e t y  and  if t h e r e  

i s  a p p r o v a l  by t h e  s ta te  e n g i n e e r .  

These  r e s t r i c t i o n s  a re  mandated b e c a u s e  "it i s  r e c o g -  

n i z e d  by t h e  g e n e r a l  a s sembly  t h a t  any s i t e  used  f o r  t h e  c o n c e n -  

t r a t i o n ,  d i s p o s a l ,  o r  s t o r a g e  o f  r a d i o a c t i v e  ma te r i a l  and  t h e  

c o n t e n t s  t h e r e o f  w i l l  r e p r e s e n t  a c o n t i n u i n g  and  p e r p e t u a l  re- 

s p o n s i b i l i t y  i n v o l v i n g  t h e  p u b l i c  h e a l t h ,  s a f e t y  and  g e n e r a l  

welfare"  (25-11-104 (71 [ h ] ) .  I t  seems i n c o n s i s t e n t  f o r  t h e  

s t a t e  t o  l i m i t  i t s  r i g h t  t o  r e g u l a t e  ir! f u r t h e r a n c e  o f  an  o b l i -  

g a t i o n  i t  h a s  r e c o g n i z e d  and  assumed o n  b e h a l f  of i t s  c i t i z e n s ,  

by exempt ing  f e d e r a l  l a n d s  and  f a c i l i t i e s  w i t h i n  t h e  s t a t e  from 

s t a t e  s t a n d a r d s .  



k 

I V .  W h a t  s t a t e . a n d  c o u n t y  powers  may be e x e r c i s e d  i n  the r c g u l z t i o n  
and c o n t r o l  o f  t h e  t r a n s p o r t a t i o n  of n u c l e a r  ma te r i a l s?  

CONCLUSIOY: The S t a t e  p r e s e n t l y  e x e r c i s e s  l i t t l e  c o n t r o l  o v e r  t h e  
t r a n s p o r t a t i o n  of n u c l e a r  mater ia l s .  The S t a t e  power t h e t  h a s  bEen 
a f f i r m a t i v e l y  e x e r t e d  i n  t h i . s  area was assumed f rom t h e  3-tornic Energy  
C o m m i s s i o n ,  u n d e r  p r o v i s i o n s  of t h e  A t o m i c  Energy  A c t  o f  1 9 5 4 ,  as amend- 
ed ,  and  i s  b a s i c a l l y  c o n f i n e d  t o  t r a n s p o r t a t i o n  i n  i n t r z s t a t e  commerce. 
The c o u n t i e s  do  n o t  exercise any power o v e r  t h e  t r a n s p o r t a t i o n  of  such 
materials ,  a l t h o u g h  a l i m i t e d  d e l e g a t i o n  o f  t h i s  power may bs found  i n  
i n  t h e  C o l o r a d o  Disaster Emergency A c t  of 1973.  

A d e t e r m i n a t i o n  o f  t h e  a d d i t i o n a l  r e g u l a t o r y  powers  which may be assumed 
by s t a t e  and  l oca l  g o v e r n m e n t s ,  r e q u i r e s  c o n s i d e r a t i o n  of t h c  d o c t r i n e  
of f e d e r a l  p r e - e m p t i o n  a n d  o t h e r  c o n s t i t u t i o n a l  p r i n c i p l e s .  Al though 
a d d i t i o n a l  r e s e a r c h  m u s t  be c o n d u c t e d  i n  t h i s  area,  p a r t i c u l a r l y  w i t h  
r e g a r d  for specific r e g u l a t o r y  a s p e c t s ,  i t  i s  n o t e d  t h a t  f a v o r a b l e  
a rgurnents  may be raised a g a i n s t  the  p r o s c r i p t i o n  o f  expanded s t a t e  pow- 
ers ,  u n d e r  t h e s e  c o n s t i t u t i o n a l  p r i n c i p l e s .  

AXALYS I S  : 
I .  Gczeriil A n a l y t i c a l  Scope  

The c o n s i d e r a t i o n  of t h e  p a r t i c i p a t i o n  of s t a t e  and  c o u n t y  g o v e r n -  
mznts  i n  r e g u l a t i n g  and  c o n t r o l l i n g  t h e  t r a n s p o r t i n g  o f  n u c l e a r  
.materials i n v o l v e s  s o p h i s t i c a t e d  a n a l y s e s  of t h e  s c o p e  a n d  c o n t e n t  
of e x i s t i n g  f e d e r a l  a n d  s t a t e  l e g i s l a t i o n ,  t h e i r  r e s p e c t i v e  r u l e s  
and  r e g i i l a t i o n s ,  a n d  t h e  a p p l i c a t i o n  of t h e  d o c t r i n e  of f e d e r a l  
p re -empt ion  as w e l l  as o t h e r  r e l e v a n t  c o n s t i t u t i o n a l  l a w  p r i n c i F l e s .  
Due t o  c o n s t r a i n t s  on t i m e  and  t e c h n i c a l  e x p e r t i s e ,  t h i s  r e v i e w  i s  
l i m i t e d  t o  a n  e x a m i n a t i o n  of t h e  bas i c  s u b j e c t  s t a t e  and  c o u n t y  
g o v e r n m e n t a l  powers  t h a t  are p r e s e n t l y  exercised i n  r e l a t i o n  t o  the 
Atomic Energy  A c t  of 1 9 5 4 ,  a s  amended, and  t h e  F e d e r a l  T r a n s p o r t a -  
tion of E x p l o s i v e s  A c t ,  r e s p e c t i v e  s t a t e  l e g i s l a t i o n ,  a n d  t h e  r u l e s  
ar!d r e g u l a t i o n s  p e r t a i n i n g  t o  b o t h  l eve l s  of l e g i s l a t i o n .  

- 

, '7 *  
i r i *?  Motor Car r i e r  A c t  o f  1 9 3 5 ,  f e d e r a l  s t a t u t e s  c o n c e r n i n g  r a i l -  
road s a f e t y  a p p l i a n c e s ,  45 U.S.C. § 1 e t  seq., 4 2  U . S . C .  4 3  and  
4 9  U.S.C. § 26, t h e  Dangerous Cargo A c t ,  4 6  U . S . C .  § 1 7 0 ,  and  f e d -  
e r a l  s t a t u t e s  a u t h o r i z i n g  r e g u l a t i o n  o f  t h e  a i r  t r a n s ? o r t a t i o n  of 
n u c l e a r  mater ia ls  by  t h e  F e d e r a l  A v i a t i o n  Agency; 4 9  TJ.S.C. 7 1 4 2 1 ,  
§ 1 4 3 0  a n d  § 1472 ( h ) ,  w e r e  n o t  r e v i e w e d ,  a l t h o i i g h  t h e y  are c o n s i d -  
ered i n  s o u r c e  materials t h a t  w e r e  u s e d  t o  a d d r e s s  t h e  i s s u e  of  
federa l  p r e - e i ~ p t i o n .  See q e n c r a l l y  P o l l o c k  and  R o g e r s ,  (WJesterx 
I n t e r s t a t e  N u c l e a r  Board )  , cd. , T r a n s n o r t a t i o n  of  R a z i o a c t i v e  Fititel-- .- 

-- . i r t1s i n  t h e  Western  S t a t e s ,  68-77 ( 1 9 7 4 ) ,  [ h e r e i n a f t e r  c i t ed  as 
-. T r a n s p o r t a t i o n  o f  Radioac t j -ve  I 4 a t e r i a I  -- S I .  

The  case law a n d  s e c o n d a r y  m a t e r i a l s  i .nvolv~( . !  i n  t h e  q u e s t i . o n  of 
b w h a t  po:qerr; the s t a t e  and  l o c a l  qovcrnriients i:i;iy c o n s t i t u t i o n a l l y  



e x e r c i s e  i n  view of t h e  f e d e r a l  supremacy c l a u s e  were n o t  examined  
f i r s t  hand ;  i n s t e a d ,  heavy  r e l i a n c e  was p l a c e d  o n  t h e  anF.lyses o f  
t h e s e  i s s u e s  as p r e s e n t e d  i n  T r a n s p o r t a t i o n  - of  R a d i o a c t i v e  M a t e r i a l s .  

b A l s o ,  a s  t h e  d e l i n e a t i o n  of powers which nay  b e  e x e r c i s e d  by t h e  
l oca l  gove rnmen t s  i s  a f u n c t i o n  of  t h e  e x t e n t  o f  t h e  s t a t e  power 
i n  t h i s  r e g u . l a t o r y  a r ea ,  t h e  f o c u s  of t h e  f o l l o w i n g  d i s u c s s i o n  p r i -  
m a r i l y  c o n c e r n s  t h e  Z e s c r i p t i o n  o f  s t a t e  powers .  

11. F e d e r a l  L e g i s l a t i o n  C o n c e r n i n g  t h e  T r a n s p o r t a t i o n  of R a d i o a c t i v e  
Materials.  

A .  The T r a n s p o r t a t i o n  of  E x p l o s i v e s  A c t ,  1 8  U.S.C. § 8 3 1  e t  seq. 
1 8  U.S.C. § 835. 

T h i s  A c t  sets f o r t h  b a s i c  r e q u i r e m e n t s  f o r  t h e  t r a n s p o r t i n g  of cs- 
plos ives  and  o t h e r  d a n g e r o u s  materials by i n t e r s t a t e  carr iers ,  2nd 
p r o v i d e s  f o r  t h e  f o r m u l a t i o n  of r e g u l a t i o n s  f o r  t h e  s a f e  t r a n s p o r -  
t a t i o n  of s u c h  materials.  [Al thocgh  t h e  d u t i e s  of t h e  A c t  were 
i n i t i a l l y  p l a c e d  w i t h  t h e  I n t e r s t a t e  Commerce Commission,  t h e y  were 
t r a n s f e r r e d  t o  t h e  Depar tmen t  of T r a n s p o r t a t i o n  (D.O.T.) when i t  
w a s  created. - S e e  4 9  U . S . C .  § 1655 (e)  ( 4 )  . ]  Radioactive mater ia l s  
are i n c l u d e d  u n d e r  t h e  c lass  o f  d a n g e r o u s  a r t ic les  i n  t h e  A c t ,  b u t  
r a d i o a c t i v e  m a t e r i a l s  s h i p p e d  "by or u n d e r  t h e  d i r e c t i o n  o r  su2.z.::- 
v i s i o n  o f  t h e  A t o m i c  Energy  Commisi ion o r  t h e  Depar tmen t  o f  D e f e n s e  
wh ich  is escorted by  p e r s o n n e l  s p e c i a l l y  d e s i g n a t e d  by  or under 
t h e  a u t h o r i t y  o f  t h e  A t o m i c  Ene rgy  Commission o r  t h e  D e p a r t m e n t  o f  
D e f e n s e ,  as t h e  case may be,  f o r  the  p u r p o s e  o f  n a t i o n a l  s e c u r i t y "  
r e m a i n  exempt  f rom t h e  A c t .  18 U.S.C. § 832(c). Under  1 8  U . S . C .  

a n d  a s s i s t a n c e ' '  of s ta te  a n d  local  gove rnmen t s .  

D.O.T. h a s  d e v e l o p e d  e x t e n s i v e  r e g u l a t i o n s  p u r s u a n t  t o  t h i s  A c t .  
4 9  C . F . R .  1 7 0  e t  seq., 49 C.F.R. 1 7 9 .  S a f e t y  s t a n d a r d s  h a v e  b e e n  
a d o p t e d  by  the D . O . T .  f o r  a l l  radioactive p a c k a g e s  a n d  c o n t e n t s ,  a n d  
f o r  s u c h  p a c k a g i n g  c l a s s i f i c a t i o n ,  l a b e l i n g  a n d  m a r k i n g ,  e x c l u d i n g  
c e r t a i n  mater ia ls  and  areas of t e c h n i c a l  competence  wh ich  are  admin- 
i s tered b y  t h e  A t o m i c  Ene rgy  Commission ( A . E . C . ) .  The D.O.T.  h a s  
a l so  d e v e l o p e d  " s a f e t y  s t a n d a r d s  g o v e r n i n g  m e c h a n i c a l  c o n d i t i o n s  
of carrier p e r s o n n e l ,  ca r r ie r  l o a d i n g ,  u n l o a d i n g ,  h a n d l i n g  a n d  
s t o r a g e  o f  rad ioac t ive  material ,  and  any  s p e c i a l  t r a n s p o r t  c o n t r o l s  
t o  be p r o v i d e d  du r i r . g  c a r r i a g e ,  i n c l u d i n g  c o n s t r u c t i o n  s t a n d a r d s  
for t r a n s p o r t  v e h i c l e s . "  T r a n s p o r t a t i o n  - o f  R a d i o a c t i v e  M a t n r i a l s ,  
s u p r a  a t  36-37. The D.O.T .  h a s  a d o p t e d  r e g u l a t i o n s  " imposincJ  on  
s h i p p e r s  and  carriers s u b j e c t  t o  i t s  j u r i s d i c t i o n ,  s a f e t y  s t a n d a r d s  
d e v e l o p e d  by b o t h  D.O.T. and  A . E . C . "  - I d .  

B. The A t o m i c  Energy A c t  o f  1954 (as  amended) ,  42 U . S . C .  2 0 1 1  
e t  seq. 4 2  U . S . C .  2 2 3 6 .  

L €I 834 (e), D.O.T.  i s  a u t h o r i z e d  t o  ava i l  i t s e l f  t o  t h e  " a d v i c e  

One o f  t h e  s t a t e d  p u r p o s e s  o f  t h i s  A c t  is t o  p r o v i d e  f o r  a p rogram 
for Governrcent c o n t r o l  of t h e  " p o s s e s s i o n ,  u s e ,  a n d  p r o d u c t i o n  of  
atomic e n e r g y  a n d  s p e c i a l  n u c l e a r  mater ia l ,  w h e t h e r  owned by t h e  



Government o r  o t h e r s  " t o  e s s e n t i a l l y  maximize t h e  n a t i o n a l  t ~ e 1 f i . l ~ : ~ ~  
and s e c u r i t y " ,  4 2  U.S.C. 3 2 0 1 3 ( c ) .  T h e  A . E . C .  r e g u l a t e s  the t r a n y -  
p o r t a t i o n  of b y p r o d u c t ,  s o u r c e  and  s p e c i a l  n u c l e a r  mater ia l s  throLii,'Tll 

. i t s  l i c e n s i n g  r e q u i r e m e n t s .  The A c t  s p e c i f i e s  t h a t  l i c e n s e s  n u s t  
h e  o b t a ' . n c d  f o r  t h e  t r a n s f e r  or r e c e i g t  of s u c h  n u c l e a r  m a t e r i a l s  
i n  i n t e r s t a t e  commerce, as we11 as  f o r  t h c  t r a n s f e r ,  d e l i v e r y ,  re- 
c e i p t  o?  p o s s e s s i o n  or  t i t l e  t o ,  or import or  e x p o r t  of any s u c h  
ma te r i a l s .  - See 4 2  U.S.C:S 2 0 7 3 ( a ) ,  § 2092,  and  5 32111. C e r t a i n  
s m a l l  q u a n t i t i e s  and  s p e c i f i c  p r o d u c t s  a r e  exempt froia t h e  l i c e n s i n g  
r e q u i r e m e n t s ,  1 0  C.F.R. 5 7 1 . 6  e t  s e q .  1 0  C.F.R. § 71.10. 

B a s i c a l l y ,  t h e  D.O.T.  r u l e s  and  r e g u l a t i o n s  f o r  t h e  t r a n s p o r t a t i o n  
of n u c l e a r  mater ia ls  are u s e d  f o r  t h e  l i c e n s i n g  r e q u i r e m e n t s  s p e c i -  
f i e d  u n d e r  t h e  A c t .  The A.E.C.  h a s  d e v e l o p e d  r e q u i r e m e n t s  f o r  t h e  
t r a n s p o r t a t i o n  a n d  s h i p p i n g  p r e p a r a t i o n  of " f i s s i l e  ma te r i a l s  ( u r a n -  
i m - 2 3 3 ,  u r a n i m - 2 3 5 ,  p lu tonium-2 38 ,  p lu tonium-2 3 9 ,  a n d  p l u t o n i u m -  
239,  a n d  for q u a n t i t i e s  of l i c e n s e s  materials i n  excess of t y p e  A 
q u a n t i t i e s ,  as  d e f i n e d  i n  3 7 1 . 4 ( q ) " .  1 0  C.F .R.  7 1 . 1 ( a ) .  The l a t t e r  
r e g u l a t i o n s  are i n  a d d i t i o n  t o  t h e  f o r m e r ,  r a t h e r  t h a n  as a s u b s t i -  
t u t i o n  for them. 1 0  C.F.R. 7 1 . l ( b ) .  

S t z t e  R e q u l a t i o n  o f  t h e  T r a n s p o r t a t i o n  o f  R a d i o a c t i v e  Materials.  .-.. 

I n  1 9 5 9 ,  t h e  A t o m i c  Energy  A c t  of 1954 bas amended 'to i n c l u d e  a 
s e c t i o n  p r o v i d i n q  f o r  c o o p e r a t i o n  between s t a t e s  and  t h e  A.E .C .  
i n  t h e  r e g u l a t i o n  and  c o n t r o l  o f  n u c l e a r  r r a t e r i a l s .  Under 4 2  
U.S.C. 5 2 0 2 1 ( b ) ,  t h e  A.E.C. i s  a u t h o r i z e d  t o  e n t e r  i n t o  a g r e e -  
men t s  w i t h  's tates,  t o  a l l o w  t h e  l a t t e r ' s  a s s u m p t i o n  of t h e  r e g u l a -  
t i o n  o f  b y p r o d u c t ,  s o u r c e ,  and  s p e c i a l  n u c l e a r  ma te r i a l s  i n  quan-  
t i t i e s  n o t  s u f f i c i e n t  t o  form a c r i t i c a l  mass. Id .  However, t h e  
f o l l o v r i n g  r e s p o n s i b i l i t i e s  c a n n o t  b e  d i s c o n t i n u e d b y  t h e  A . E . C . ,  
42 U.S.C. § 2021(c): 

"(1) t h e  c o n s t r u c t i o n  and o p e r a t i o n  o f  a n y  p r o d u c t i o n  or 
u t i l i z a t i o n  f a c i l i t y :  
( 2 )  t h e  e x p o r t  f rom o r  i m p o r t  i n t o  t h e  U n i t e d  S t a t e s  of by- 
p r o d u c t ,  s o u r c e  or s p e c i a l  n u c l e a r  m a t e r i a l ,  o r  of any  p r o -  
d u c t i o n  o r  u t i l i z a t i o n  f a c i l i t y :  
( 3 )  t h e  d i s p o s a l  i n t o  t h e  o c e a n  o r  sea of b y p r o d u c t ,  s o u r c e ,  
o r  s p e c i a l  n u c l e a r  w a s t e  ma te r i a l s  as  d e f i n e d  i n  r e g u l a t i o n s  
o r  orders  of t h e  Commission; 
(4) t h e  d i s p o s a l  o f  s u c h  o t h e r  b y p r o d u c t ,  s o u r c e  c)r s p e c i a l  
n u c l e a r  m a t e r i a l  a s  thc C o n m i s s i o n  d e t e r m i n e s  by r e g u l a c i o n  
o r  o r d e r  s h o u l d ,  b e c a u s e  of t h e  h a z a r d s  c'r p c t e f i t i a l  h a z a r d s  
t h e r e o f ,  n o t  b e  so  d i s p o s e d  of withou!: 2 l i c e n s e  from t h e  
Commission. 'I 



In i l d d i t i o n  t o  not i i ig  these inrostc?s i n t o  p o t e n t i a l  s t a t e  r e g u l a -  
t o r y  pcwcrs, it is more i m p o r t a n t l y  noted c h a t  thc A . E . C .  nay 
g r a n t  exempt ions  for  l i c e n s i n g  r cc iu i r enen t s ,  42  U . S . C .  5 2021. (5) t 
and rmy ac tua1 l .y  suspend ox t . c x n i z 3 t e  an a g r e e m m t  w i t h  c s t a t e  
"if t h e  Cornmissioc finds that. s i ich t c r m i n a t i o n  or Suspei::?ic,:\ is 
r e q u i r e d  t o  p r o t . e c t  t h e  p u b l i c  h e z l k h  and safety,, 1 4 2  U . S . C . 5  ?.-:?.1 t j )  1 - 
Notice and a h e a r i n g  must be provide2 b e f o r e  such  cin c:cireeine::t 
c a n  be suspended ox t e r m i n a t e d .  I d .  - 

I n  1 9 6 5 ,  Colorado p a s s e d  l e g i s l a t i o n  a u t h o r i z i n g  tile Gover~or t o  
e n t e r  i n t o  a n  agreement  w i t h  t h e  A.E.C. t o  e n a b l e  C o l o r a d o ' s  
a s sumpt ion  of ''any and a l l  r e s p o n s i b i l i t i e s  w i t h i n  t h e  s t a t e  of 
Co lo rado  r e l a t i n g  t o  t h e  p r o t e c t i o n  of p e r s o n s  znd p r o p e r t y  f r o y  
t h e  h a z a r d s  of r a d i o a c t i v e  materials and o t h e r  s o u r c e s  of i o n i z i n g  
r a d i a t i o n "  from t h e  f e d e r a l  gover rment .  25-22-102 (1) C.E.S.  1372. 
Moreover,  t h e  Governor i s  a u t h o r i z e d  t o  e n t e r  i n t o  a g r e e n e n t s  v:ith 
t h e  f e d e r a l  government ,  other s t a t e s  or i n t e r s t a t e  a g e n c i e s  t o  pro- 
v i d e  f o r  t h e  s t a t e  h e a l t h  d e p a r t m e n t s  f u n c t i o n i n g  i n  t h e  c o n t r o l  
o f  r a d i o a c t i v e  mater ia ls  25-11-102(2) C . R . S .  1973. I n  1958,  
p u r s u a n t  t o  t h i s  l e g i s l a t i o n ,  t h e  Governor and t h e  A.E.C.  e n t e r e d  
i n t o  a c o o p e r a t i o n  agreement  t o  a l l o w  f o r  t h e  s t a t e ' s  r e s u l a t i c n  
o f  r a d i o a c t i v e  materials a s  d e f i n e d  under  t h e  A t o m i c  Enerqy Act of 
1954,  a s  amended. 

The Co lo rado  l e g i s l a t i o n  d e s i g n a t e s  t h e  S ta te  Depar tRent  of H,- n = l t h  
as t h e  Co lo rado  r a d i a t i o n  c o n t r o l  agency,  and s p e c i f i e s  i t s  d u t i e s  
and  powers.  The f o l l o w i n g  arc p a r t i c u l a r l y  n o t e d ,  as  it may be 
asserted t h a t  t h e  r e g u l a t i o n  o f  t h e  t r a n s p o r t a t i o n  of n u c l e a r  
mater ia l s  is a n  a s p e c t  under  t h e n :  

" P u r s u a n t  t o  r u l e s  and  r e g u l a t i o n s  as  p rov ided  i n  S e c t i o n  2 5 -  
11-104, the  Department  s h a l l  i s s u e  l i c e n s e s  p e r t a i n i n 9  t o  ratio-. 
act ive materials and r e q u i r e  r e g i s t r a t i o n  of o t h e r  s o u r c e s  of 
i o n i z i n g  r a d i a t i o n . "  . . . 25-11-103 ( 2 )  C.R.S. 1973; and 

"The d e p a r t m e n t  s h a l l  d e v e l o p  and  conduc t  programs f o r  e v a l u -  
a t i o n  and c o n t r o l  of h a z a r d s  associated w i t h  t h e  u s e  o f  any  
a n d  a l l  r a d i o a c t i v e  mater ia ls  and  o t h e r  s o u r c e s  o f  i o n i z i n g  
r a d i a t i o n , "  25-11-103(3) C . R . S .  1973. 

i 
l 
I 

However, i n  1961,  t h e  A.E .C .  a l s o  promulgated a s e t  o f  c r i t e r i a  
f o r  t h e  states f o r  e n t e r i n g  i n t o  c o o p e r a t i o n  ag reemen t s  and t h e  
f o l l o w i n g  s t i p u l a t i o n  i s  i n c l u d e d :  

"The s t a t e  s h a l l  t o  t h e  e x t e n t  of  i t s  j u r i s d i c t i o n ,  p r o n u l g z t e  
r e g u l a t i o n s  a p p l i c a b l e  t o  the sh ipment  of r a d i o a c t i v e  m a t e r i a l s ,  
s u c h  r e g u l a t i o n s  t o  be c o m p a t i b l e  wi th  t h o s e  e s t a b l i s h e d  b y  
t h e  Federal Government. ..whose j u r i s d i c t i o n  over i n t e z s t a t e  s h i p -  
ment of such  m a t e r i a l s  n e c e s s a r i l y  c o n t i n u e s . "  

"Cr i t e r i a  f o r  Guidance of S t a t e s  and t h e  A . E . C .  i n  t h e  Discon- 
t i n u a n c e  of A.E.C.  R e g c l s t o r y  A u t h o r i t y  o v e r  Byproduc t ,  S o u r c s ,  
and  S p e c i a l  Nuc lea r  l l a te r ia l s  i.n Q u a n t i t i e s ,  n o t  S u E f i c i e n t  
t o  Form a C r i t i c a l  PIass and the  Assumption t h e r e o f  b>? S t a - S e s ,  
t h r o u g h  AgiIeements:  [Fiarch 2 1 ,  1961 C.C.H. Atov.ic Er,erY:- IJ.~:.- 
R e p o r t e r ,  l G ,  5 7 3 1 .  



According]-y, the S t a t e  c l e a r l y  l i m i t e d  i t s  a S s f 3 r t i O n  0 :  an)' control. 
over  t h e  t r a n s p o r t a t i o n  of r a d i o a c t i v e  matcr . i . s ls  to i i : t r c s t < i t c  
t r a n s p o r t a t i o n .  S e c t i o n  3 . 2 2 . 1 ,  R u l e s  and R c s u l a t i o n s  ?ert-?LiPz-I-L i r-,(l 

t o  R a d i a t i o n  Control, Colorado  S t a t e  Board o f  Hczl th  ( 1 3 7 L ' )  , s i l c c s  
as follows: 

-- b 

- 

"The  p r o v i s i o n s  of t h i s  r e g u l a t i o n  ( R H .  2 2 )  app ly  t o  t r m s p o r -  
t a t i o n  of r a d i o a c t i v e  mater ia ls ,  o r  t h e  d e l i v e r y  of r z d i o a c t i u e  
m a t e r i a l  t o  a carr ier  f o r  t r a n s p o r t a t i o n ,  which i s  nok subjec:. 
t o  t h e  r u l e s  and  r e g u l a t i o n s  of t h e  U . S .  Department of Trans-  
p o r t a t i o n  and other  a g e n c i e s  of t h e  Un i t ed  S t a t e s  having  
j u r i s d i c t i o n . "  

Noreover ,  unde r  S e c t i o n  HI 3.22.2, t h e  S ta te  a d o p t s  t h e  r e s p e c t i v e  
D.O.T.  r u l e s  and  r e g u l a t i o n s  [46 C . F . R .  €I 1 4 6 ,  4 9  C . F . R .  E 173-173, 
and 1 4  C.F.R. fi 1031 f o r  such  i n t r a s t a t e  t r a n s p o r t a t i o n  t h a t  it 
r e g u l a t e s .  

Thus,  i n  summary, t h e  f e d e r a l  s t a t u t o r y  l anguage  of t h e  Atomic 
Energy A c t  of 1 9 5 4 ,  as amended, on  i t s  face,  encourages  t h e  
s t a t e  r e g u l a t i o n  of s p e c i f i e d  r a d i o a c t i v e  materials t h r o u g h  t h e  
s t a t e ' s  a s sumpt ion  o f  t h e  A . E . C . ' s  l i c e n s i n g  a u t h o r i t y .  Furt::c-?r- 
more, as s o m e  of t h e  l i c e n s i n g  r e q u i r e m e n t s  conce rn  t h e  t r a n s p o r -  
t a t i o n  of r a d i o a c t i v e  m a t e r i a l s ,  i t  would i n i t i a l l y  appea r  t h a t  - 
t h e  state may assume some of t h e  power t o  c o n t r o l  t h i s  a c t i v i t y  
w i t h i n  i t s  b o u n d a r i e s .  However, t h e  c r i t e r i a  f o r  e s t a b l i s h i n g  
c o o p e r a t i o n  between t h e  s t a t e  and t h e  A . E . C . ,  set  f o r t h  l i m i t a t i o n s  

W on t h e  s ta te ' s  j u r i s d i c t i o n  o v e r  t h i s  a c t i v i t y .  

Al though t h e  1973 C o l o r a d o  r a d i a t i o n  c o n t r o l  l e g i s l a t i o n  b r o a d l y  
ciescribes t h e  n a t u r e  o f  r e g u l a t o r y  d u t i e s  and powers which c a n  he  
e x e r c i s e d  i n  assuming t h e  A . E . C . ' s  l i c e n s i n g  r e s p o n s i b i l i t i e s ,  
t h e  r e s p e c t i v e  r u l e s  anr! r e g u l a t i o n s  f o l l o w  t h e  A.E.C.'s 
c o o p e r a t i o n  agreement  c r i t e r i a ,  and l i m i t  t h e  s t a t e ' s  pov;er t o  
c o n t r o l  t h e  t r a n s p o r t a t i o n  of r a d i o a c t i v e  mater ia ls  t o  i n t r a s t a t e  
t r a n s p o r t a t i o n  act ivi t ies .  

IV. County R e g u l a t i o n  o f  T r a n s p o r t a t i o n  of R a d i o a c t i v e  Mater ia ls .  

B a s i c a l l y ,  a c o u n t y  i s  a p o l i t i c a l  s u b d i v i s i o n  of t h e  s t a t e  a n d  
may e x e r c i s e  o n l y  those powers w h i c h  are  e x p r e s s l y  conferred upon 
it by t h e  s t a t e  c o n s t i t u t i o n  and s t a t u t e s ,  and t h o s e  i m p l i e d  powers 
which are r e a s o n a b l y  n e c e s s a r y  t o  c a r r y  o u t  t h e  e x p r e s s  powers .  
Board of County -.  C o m m i s s i o n e r s  v s .  Love 1 7 2  Colo.  1 2 1 ,  470  P.2d 8 6 1  
(1970). Thus ,  any  coun ty  power i n  t h e  area of t h e  r e g u l a t i o n  of  * 

t h e  t r a n s p o r t a t i o n  o f  r a d i o a c t i v e  mater ia l s  must be d e l e g a t e d  t o  
t h e  c o u n t y  by t h e  s ta te .  

T o  d a t e ,  c o u n t i e s  have  n o t  attcrripted t o  assume t h e  c o n t r o l  of s u c h  
r e g u l a t i o n .  However, tlie c lc l cga t ion  of  t h e  pOq.;?r t o  c o n t r o l ,  may 
be asserted under  cer ta i  t i  p r o v i s i o n s  of t h e  Colorado  D i s a s t e r  Ernel-- 

w 
ge11cy A c t  O C  1 9 7 3 .  28-2-101. C.R.S. 1373 et seq. 28-2-115 C . R . S .  



V. 

1 9 7 3 .  'Y.hc [ J u r p o s e  o.E  he k t  i s  t o  " a u t h o s i z e  a n d  p r o v i d e  for co:,;- 
d i n a t i o n  of a c t i v i t i e s  r e l a t i n g  t o  d i s a s t e r  p r c v c n t i o n ,  prcparecl-  
n e s s ,  r c s p o n s c ,  and  r e c o v e r "  by a l l  l e v e l s  o f  state g o v e r n x s n t .  
2 8 - 2 - 1 0 2  C . R . S .  1373 .  Disaster  is d e f i n e d  a s  t h e  ' I o c c u r r c n c ~  o r  
imminent  th rea t :  o f  w i d e s p r e a d  o r  s e v e r e  damage, i n j u r y ,  o r  loss cf 
l i f e  o r  p r o p e r t y  r e s u l t i n g  f r o m  any n a t u r a l  o r  man-made c z u s c  . . . "  
2 8 - 2 8 1 0 3 ( 1 )  C . R . S .  1 9 7 3 . .  

Thus ,  it may b e  a r g u e d  t h a t  a n  a c c i d e n t  o c c u r r i n g  d u r i n g  t h e  cocrss 
o f  t r a n s p o r t i n g  r a d i o a c t i v e  ma te r i a l s  i s  a d i s a s t e r  w i t h i n  t h e  
meaning o f  I:he A c t .  A s  t h e  A c t  a u t h o r i z e s  l o c a l  governments  to 
t a k e  m e a s u r e s  f o i  d i s a s t e r  p r e v e n t i o n ,  i t  may be a s s e r t e d  t . ha t  sceh 
p r o v i s i o n  a l l o w s  t h e  c o u n t y  t o  s e t  f o r t h  r c . q u l a t i o n s  f o r  t h e  . t rans-  
p o r t a t i o n  o f  r a d i o a c t i v e  mater ia ls  i n  an  e f f o r t  t o  p r e v e n t  r e l a t e t i  
a c c i d e n t s .  However, as  t h e  c o u n t y  c a n  o n l y  e x e r c i s s  powers  d;.le- 
g a t e d  t o  i t  by t h e  s t a t e ,  s u c h  r e g u l a t o r y  powers c a n n o t  be g r e z t e r  
t h a n  t h o s e  r e c o g n i z e d  by the  s ta te .  T h e r e f o r e ,  s u c h  powers  o v e r  
t r a n s p o r t a t i o n  would n e c e s s a r i l y  be l i m i t e d  t o  t h e  area of  i n t r a -  
s t a t e  t r a n s p o r t a t i o n ,  as the  s t a t e  i t s e l f  i s ' l i m i t e d .  A l s o ,  it  
would h a v e  t o  be d e t e r m i n e d  t h a t  s u c h  d e l e g a t i o n  would  a d e q u a t e l y  
serve t h e  p u b l i c  w e l f a r e ,  as r e q u i r e d  u n d e r  t h e  A t o m i c  Energy  A c t  
of 1 9 5 4 .  

A s s u n p t i o n  of A d d i t i o n a l  P o w e r s  by S t a t e  and  County  G o v e r n n e n t s .  - .-.-. --. 

The a s s u n p t i o n  by t h e  s t a t e  and  c o u n t y  g o v e r r l ' x t s  o f  a d d i t i o n z . 1  

d e p e n d s  upon w h e t h e r  o r  n o t  f e d e r a l  p re -empt ion  e x i s t s  i n  t h e  con- 
t r o l  of i n t e r s t a t e  carr iers  i n v o l v e d  i n  t h i s  a c t i v i t y .  A s  n o t e d  
above, a review o f  t h e  r e l e v a n t  c o n s t i t u t i o n a l  law d o c t r i n e s  vcs 
n o t  p o s s i b l e  a t  t h i s  p r e l i m i n a r y  stage of t h e  l e g a l  s u b c o n m i t t e e ' s  
r e p o r t .  However, some o f  t h e  views f rom T r a n s p o r t a t i o n  o f  Kadio- 
ac t ive  Mater ia l s ,  s u p r a ,  are p r e s e n t e d .  These  views s u p p o r t  c h T  
e x t e n s i o n  o f  s t a t e  power and  c e r t a i n l y  must  be weighed  a g a i n s t  
t h e  pe l  ?aps more t r a d i t i o n a l  a rgumen t  t h a t  s u c h  e x t e n s i v e  federa l  
l e g i s l a t i o n  and  r e g u l a t i o n s  p r e c l u d e  c o n c u r r e n t  s t a t e  r e g u l a t o r y  
powers. 

W r e g u l n t o r y  powers  over t r a n s p o r t a t i o n  of rad ioac t ive  m a t e r i a l s  

S e v o r a l  f e d e r a l  s t a t u t e s  are  c o n s i d e r e d  i n  s n a l y z i n g  t h e  question 
of f e d e r a l  p re -empt ion  b e c a u s e  u n d e r  t h e  modern d o c t r i n e ,  the 
c o n g r e s s i o n a l  i n t e n t  i n d i c a t e d  i n  s u c h  l e g i s l a t i o n ,  r a t h e r  thtin 
t h e  f a c t  t h a t  C o n g r e s s  h a s  o c c u 2 i e d  t h e  f i e l d  of r e g u l a t i o n ,  cic?tc::- 
m i n e s  w h e t h e r  o r  n o t  c o m p a t i b l e  s t a t e  l e g i s l a t i o n  n a y  be concur-... 
r e n t l y  e n a c t e d .  Id-.at 56.  A l though  it i s  r e c o g n i z e d  t h a t  sons 
r e g u l a t o r y  a s p e c t s o f  r a d i o a c t i v e  ma te r i a l s  are  p r e - e n p t e d  u n 2 e r  
t h e  A t o m i c  E n e r q y  A c t  , o f  1 9 5 4 ,  s e v e r a l  a r g u m e n t s  a r e  p r e s e n k c d  
t o  s u p p o r t  t h e  s t a t e ' s  j u r i s d i c t i o n  o v e r  t r a n s p o r t a t i o n .  I d .  a t  
6 2 - 6 4 .  However, t h e  n e b u l o u s n e s s  of t h e  recju.irement i n  t h e  A.E.C:. 's  
c o o p e r a t i o n  a g r e e m e n t  c r i t e r i a  t h a t  t h e  s t a t e  t r a n s p c r t a t i o n  recJLl3- 
t i o n s  must  be " c o n i p a t i b l e "  w i t h  f e d e r a l  r e g u l a t i o n s  and t h e  fi..E.C. ' s  
a u . t h o r i t y  t o  s u s p e n c l  o r  t e r m i n a t e  the agrcemcnts 21-e poscd  a s  

b p o t e n t i a l  cons t ra i .n t s  o n  the s t c t e ' s  a c t u 3 l  e x t e n s i o n  o f  s u c h  
powers ,  Id .  a t  6 4 - G G .  -- 



I t  i s  SLq<leStCd i n  T r a n s p o r t a t i o n  of R a z i o a c t i v c  ? h k e r i i i l s ,  
t h a t  t h e  q u e s t i o n  of f e d e r a l -  ptrc--ernption i n  t h i s  a r e a  car.:~ot h? 

b answered w i t h o u t  r e v i e w i n g  o the r -  a p p l i c a b l e  l e g i s l a t i o n ,  as 
ment ioned  i n  t h e  f i r s t  s e c t i o n  of t h i s  memorzndun. 
cf s u c h  l e g i s l a t i o n  a g a i n  r e s u l t s  i n  a p o s i t i v e  f i r L d i n g  f o r  t32 ;ralc? 
o f  s ta tes  i n  t h e  c o n t r o l  of t r a n s p o r t i n g  r a d i o a c t i v e  miaterials t k r o c q h  
e i t h e r  e x p r e s s  p r o v i s i o n s  f o r  SLate r e g u l a t i o n ,  o r  by i m p l i c a t i o n .  
S e e  g e n e r a l l y ' ,  T r a n s p o r t a t i o n  of Radioactive Fhte i r ia l s ,  s u p r a ,  a t  
67 -77 .  Eow,ever, t h e  f o l l o w i n g  c a v e a t  i s  r a i sed  a g a i n s t  a heavy 
r e l i . a n c e  on  s u c h  broad c o n s i d e r a t i o n s ,  emphas iz ing  t h e  need. t o  
a n a l y z e  t h e  s p e c i f i c  t y p e s  of d e s i r e d  s t a t e  c c n t r o l s  b e f o r e  
r e a c h i n g  r ea l i s t i c  c o n c l u s i o n s :  

su?:ra, ---- 

T h e  analysis 

The f o r e g o i n g  d i s c u s s i o n  i n d i c a t e s  t h a t  a s  a g e n e r a l  p r o p o s i t i o n ,  
t h e r e  seems t o  be n o t h i n g  
n u c l e a r  materials t r a n s p o r t a t i o n  t o  p r e v e n t  st.ates froin a d o p t i n ?  
ar.d e n f o r c i n g  s t a t e  r e g u l a t i o n s  d u p l i c z t i n g  o r  supplementi; : ,< t h e  
federal  r e g u l a t i o n s  as t h e y  a p p l y  w i t h i n  t h e  r e s p e c t i v e  states' 
t e r r i t o r y ,  w h e t h e r  t h e  t r a n s p o r t a t i o n  be by notor  v e h i c l e ,  by 
r a i l ,  by  water,  o r  b y  a i r .  
are n o t  s u f f i c i e n t  t o  r e so lve  p a r t i c u l a r  q u e s t i o n s ;  
s t a t e  power o v e r  s u c h  t r a n s p o r t a t i o n  h a s  n o t  g e n e r a l l y  b e e n  
p r e - e F p t e d ,  t h e r e  r e m a i n s  t h e  p o s s i b i l i t y  t h a t  p a r t i c u l a r  s t a t e .  
r e g u l a t i o n s ,  or p a r t i c u l a r  k.!'.nds o f  s t a t e  r e g u l a t i o n ,  m.ignt 
p r o v e  t o  be i n  i r r e c o n c i l a b l e  c o n f l i c t  w i t h  p a r t i c u l a r  f e d e r a l  
r e g u l a t i o n s ,  and  t h e r e f o r e  b e  pre-empted.  A d e f i n i t i v e  estimate 
or. t h e  q u e s t i o n  of p re -empt ion  i s  i m p o s s i b l e  e x c e p t  w i t h  r e s p e c t  
t c ~  z n  ackua1 p a r t i c u l a r  s t a t e  r e g u l a t i o n  t h e  p e c u l i a r  wor-d:ing 
and p r a c t i c a l  o p e r a t i o n  of which  have  been  a s c e r t a i n e d .  
a t  7 7 .  

i n  t h e  f e d e r a l  s t a t u t e s  govc rn i r lg  

" G e n e r a l  p r o p o s i t i o n s , "  however ,  
e v e n  t h o u g h  

Id. - 

Some s p s c i f i c  c o n t r o l s  t h a t  may be u p h e l d  u n d e r  a p r e - e m p t i o n  
a rgumen t  are  s p e c i a l  s p e e d  l i m i t  i m p o s i t i o n s  on v e h i c l e s  c a r r y i n 9  
n u c l e a r  mater ia ls ,  a d v a n c e  n o t i f i c a t i o n  r e q u i r e n e n t s  of s h i p m e n t s ,  
s p e c i f i c a t i o n s  f o r  escorts d u r i n g  t r a n s p o r t a t i o z ,  and  s t a t e  
ass i s tmce  and i n s p e c t i o n  of f e d e r a l  r e g u l a t i o n s .  I d .  a t  7 & . - 8 0 .  

';he issce of s t a t e  c o n t r o l  mus t  a l s o  be examine2  i n  view of two 
o t h e r  c o n s t i t u t i o n a l  d o c t r i n e s .  The d o c t r i n e  of g o v e r m e n t a l  
im?.u3ity b a s i c a l l y  b a r s  states from r e g u l a t i n g  a c t i v i t i e s  u n d e r -  
t a k e n  by t h e  f e d e r a l  g o v e r n R e n t .  The d o c t r i n s  h a s  been extended .  t o  
c o v e r  government  c o n t r a c t o r s ,  a l t h o u g h  t h e r e  has b e e n  a t e n d e n c y  
t o  ] . i n i t  t h e  c l a s s  o f  g o v e r n x e n t  c o n t r a c t s  t o  t h o s e  c o n t r a c t o r s  ~ h o  
c o n t c n p l a t e  t h e  receipt  of a service from t h e  qove rnmen t  for t k : $ i i -  
b a n e z i t ,  I d .  a t  5 3 .  Thus ,  t h i s  d o c t r i n e  p o s e s  a s t r o n g  a rgumen t  
a g a i n s t  s t a t e  c o n t r o l .  o v e r  a n y  government  a c t i v i t i e s ,  i f i c l u d i n q  
t h o s e  a c t i v i t i e s  of government  c o n t r a c t . o r s  i n  t r a n s p o r t i n g  n u c l s a r  
m a t e r i z l s  I d .  a t  51. 

- 

- 

.- 

Under t h e  p r i n c i p l e  of " n e g a t i v e  i m p l i c a t i o n s  of f e d e r a l  power , " 
s t a t e  r e g u l a t i o n s  may be  c h a l l e n g e d ,  cven  though  t h e  f e d e r a l  
q o v c r n n c n t  h a s  n o t  e x e r c i s e 6  i t s  r e g u l a t o r y  power i n  t h ?  a r ea .  

0 



T h e  modern tes t  used  t o  de t e rmine  whcthcr s t a t e  r e y u l a t i o n s  c ~ n  S c  
n e g a t e d  by t h e  comniercc, uses the followiiicj  three c r i t e r i a :  

1.) Is t h e  s t a t e  o b j e c t i v e  \-slid? 

2 )  

3 )  

Is t h e  r e g u l a t i o n  conducive  t o  acl-.ievinq ti:? ob jec t ive?  

Does the .  e f f e c t i v e n e s s  of s u c h  rcTiil.ati.on t o  a c h i e v e  a \ r a l i c ’ .  
o b j  ec t ive ,  outweigh  t h e  bcrden or  iilco1lveilie!lce p l s c r ~ c ~ .  ~~.I;.O[I 

i n t e r s t a t e  commerce? Id. a t  81-82 .  

I t  i s  i n d i c a t e d  t h a t  t h e  r e s u l t s  of t h e  a p p l i c a t i o n  of such  critr2rid 

t o  a s t a t e  r e g u l a t i o n  of t h e  t r a n s p o r t a t i o n  of n u c l e a r  m a t a z r i a l s ,  
ere r a the r  u n c e r t a i n  Cut? t o  the d i s c r e t i o n z r y  c o n s i d e r a t i o n s  i n -  
v o l v e d  I d .  a t  8 3 .  Eowever, i t  i s  n o t e d  t h a t  recent  Un i t ed  S t a - t e s  
S u p r e m e C o u r t  d e c i s i o n s  t e n d  t o  c o n s i d e r  t h e  t h i r d  c r i t e r i a  a 
l e g i s l a t i v e  judgment ,  l e n d i n g  a more f a v o r a b l e  view of s . tate 
r e g u l a t i o n s ;  b u t  the problems of t h e  p o t e n t i a l  im;?os i t ion  of 
d iverse  s t a t e  r e g u l a t i o n s  may remain a s i g n i f i c a n t  weakness of the  
states’ argument  for c o n t r o l  i n  t h i s  area, - I d .  a t  8 3 - 8 4 .  



_____- RECOPILcENDATIONS: - _.--- 

need Lo be g i v e n  f u r t h e r  s t u d y  by t h e  l e g a l  s u b c o r n i t t e e .  
I t  i s  thc: f e e l i n g  oE o u r  group t h a t  several i s s u e s  - 

1. 

2. 

3 .  

4 .  

5. 

w 

6. 

7. 

S t a t e  of Colorado  - F i r s t ,  t he  . h o l e  f e d e r a l  pre-emption q u e s k i o I ?  
:houlc l  be d e f i n e d .  T h e  A - 9 5  d i r e c t i v e  may be an e n t r y  7 o i n t  f o r  
t h e  s t a t e  and local  governments  t o  p a r t i c i p a t e  i n  mafiagcnent dzci- 

i o n s  of Rocky F l a t s .  T h a t  q u e s t i o n  s h o u l d  be r e s o l v e d .  

S t a t e  o f  Colorado  - E v a l u a t e  t h e  adequacy o f  t h e  present Depar t inznt  
of T r a n s p o r t a t i o n  and t h e  A t o m i c  Energy Commission's r e g u l a t i o n s  
and en fo rcemen t  p r o v i s i o n s .  

State  of Co lo rado  - Examine t h e  d o c t r i n e  if pre-emption an other 
c o n s t i t u t i o n a l  l a w  p r i n c i p l e s  which may impose l i m i t a t i o n s  of  the 
s t a t e  c o n t r o l  over t h e  t r a n s p o r t a t i o n  o f  r a d i o a c t i v e  mater ia l s .  

S t a t e  of Co lo rado  and/or  Local J u r i s d i c t i o n  - The need  t o  p r o t e c t  
c i t i z e n s  f r o m  r a d i a t i o n  h a z a r d s ,  demands a n  immediate  s t u d y  t o  de- 
t e r m i n e  t h e  s i z e  of t h e  p r o t e c t i v e  r i n g  a round t h e  Rocky F l a t s  
P l a n t .  The zoning  e n a b l i n g  l e g i s l a t i o n  seems to  p e r m i t  t h e  estab- 
l i s h m e n t  of a s p e c i a l  haza rdous  zone. The o t h e r  a l t e r n a t i v e  i s  t o  
g e t  t h e  A t o m i c  Energy Commission t o  a c q u i r e  more ground around t h e  
1 0 , 0 0 0  acres t h e y  now own. 

Loca l  J u r i s d i c t i o n  - Look i n t o  t h e  H e a l t h  D e p a r t m e n t ' s  s t a n d a r d s  
f o r  e x p o s u r e  t o  r a d i a t i o n ,  t o  d e t e r m i n e  whether  t h e  c o u n t y  wau ld  
p r e f e r  h i g h e r  s t a n d a r d s .  

Local J u r i s d i c t i o n  - U s e  t h e  Disaster Emergency A c t  t o  implement  
a c o u n t y ,  l oca l  or i n t e r j u r i s d i c t i o n a l  d i sa s t e r  p l a n ,  i f  o n 2  has 
n o t  been  implemented. 
i t  s h o u l d  b e  s c r u t i n i z e d  for p o s s i b l e  m o d i f i c a t i o n .  Not o n l y  m c s t  
t h e r e  b e  a d i sa s t e r  p l a n ,  b u t  t h e r e  must a lso be  a c l ea r  c h a i n  of 
command and m o n i t o r i n g  sys tem.  Each p e r s o n  and agency involved .  i n  
t h e  p l a n  must  know t h e i r  r o l e .  

Loca l  J u r i s d i c t i o n  - Determine t h e  c a p a b i l i t y  of c o u n t y  governments  
t o  assume t h e  r e g u l a t i o n  of t h e  t r a n s p o r t a t i o n  of r a d i o a c t i v e  
m a t e r i a l s .  

I f  t h e r e  i s  a l o c a l  o r  coun ty  d i s a s t e r  p l a n ,  



v .  What powers a r e  t h e r e  f o r  l o c a l  governments t o  r e g u l a t e  l a n d  
u s e  around t h e  A t o m i c  Energy Commission's Rocky F l a t s  f a c i l i t y ?  

FACTS: T h e r e  are f o u r  areas of  r e g u l a t i o n  t h a t  re la te  t o  c o n t r o l l i n g  
development n e a r  t h e  Rocky F l a t s  f a c i l i t y :  

1. Planning  
2. Zoning 
3.  Subd iv i s ions  
4 .  Bui ld ing  Code 

I. 

- 

11. 

County Planning 
C.R.S.  30-28-110 Regional p lanning  commission approva l ,  r e q u i r e d  
when record ing .  (1) (a) ". . .whether p u b l i c l y  o r  p r i v a t e l y  owned, 
sha l l  be c o n s t r u c t e d  o r  a u t h o r i z e d  i n  t h e  unincorpora ted  t e r r i t o r y  
of t h e  county u n t i l  and u n l e s s  t h e  proposed l o c a t i o n  and e x t e n t  
t he reo f  has  been submitted t o  and approved by such county  o r  re- 
g i o n a l  p l ann ing  commission..." 

Q u e s t i o n  #1: Is t h e r e  an e n t r y  p o i n t  fo r  local government i f  t h e r e  
i s  an a d d i t i o n  t o  t h e  f a c i l i t y  which would be c o n t r a r y  t o  a master 
p lan?  

Conclusion: Because of federal pre-emption, t h e r e  appea r s  t o  be  
l i t t l e  area under t h e  C . R . S .  f o r  c o u n t i e s  t o  have a s a y  i n  on- 
s i t e  a c t i v i t i e s .  T h e  e n t r y  p o i n t  could  be t h e  A-95 d i r e c t i v e .  
This  i s  a n  area where f u r t h e r  s tudy  i s  i n d i c a t e d .  O f f - s i t e  con- 
t r o l s  are q u i t e  s p e c i f i c .  T h e  county master p l a n  can deal w i t h  
any o r  a l l  o f f - s i t e  impacts .  

County Zoning 
C . I ? . S .  30-28-113 Regula t ion  of  s i z e  and u s e  - dist r ic ts .  (1) 
" . . . p u b l i c  a c t i v i t i e s ,  o r  other purposes ,  and t h e  u s e s  o f  l a n d  f o r  
trade,  i n d u s t r y ,  r e s i d e n c e ,  r e c r e a t i o n ,  o r  o ther  purposes  and f o r  
f l o o d  c o n t r o l .  . . . p  l a n s  f o r  those p a r t s  which i t  deems t o  be ur -  
banized  or  s u i t a b l e  for urban development and  those p a r t s  w h i c h ,  
by r eason  of d i s t a n c e  from e x i s t i n g  urban communities o r  fo r  o t h e r  
c a u s e s ,  it deems s u i t a b l e  f o r  nonurban development ..." 
Q u e s t i o n  # 2 :  Can t h e  county zone o n - s i t e  and o f f - s i t e ,  under a 
s p e c i a l  u se  d i s t r i c t ?  

Conclusion: The county could  zone  for such a f a c i l i t y  such  a s  
Rocky F l a t s  p l a n t .  I t  can a l so  .zone f o r  o f f - s i t e  e f f o r t s  of t h e  
p l a n t .  The zone s i z e  would  have t o  have a d i r e c t  r e l a t i o n  t o  t h e  
h a z a r d s  p re sen ted  by t h e  p l a n t .  



* 
111. S u b d i v i s i o n  Enab l ing  S t a t u t e  ( S e n a t e  B i l l  3 5 )  

C.R.S. 30-28-119 (c) I t . .  . i n  t h e  manner p r e s c r i b e d  i n  s e c t i o n  30-  
28-112. T h e r e a f t e r  t h e  board  of coun ty  commissioners  may by r e s o -  
l u t i o n  exercise,  as t o  t h e  t e r r i t o r y  i n c l u d e d  w i t h i n  t h e  b o u n d a r i e s  
of such  d i s t r i c t ,  a l l  t h e  powers c o n f e r r e d  upon it by s e c t i o n s  30- 
28-113 t o  30-28-115 and may amend s a i d  r e s o l u t i o n  f r o m  t i m e  t o  
t i m e ,  b u t  any such  amendment s h a l l  n o t  be  made o r  become e f f e c t i v e  
u n l e s s  t h e  same h a s  been p roposed  by o r  f i r s t  s u b m i t t e d  f o r  t h e  
a p p r o v a l ,  d i s a p p r o v a l ,  o r  s u g g e s t i o n s  of  t h e  d i s t r i c t  p l a n n i n g  
commission and s h a l l  l i k e w i s e  have  a p p r o v a l  by t h e  c o u n t y  p l a n n i n g  
commission i f  one  h a s  been c r e a t e d .  I f  any such  amendment i s  d i s -  
approved by e i t h e r  t h e  coun ty  o r  t h e  d i s t r i c t  p l a n n i n g  commission 
w i t h i n  t h i r t y  days  a f te r  s u c h  submiss ion ,  t o  become e f f e c t i v e  i t  
s h a l l  receive t h e  f a v o r a b l e  v o t e  ..." 
C.R.S. 30-28-133 S u b d i v i s i o n  r e g u l a t i o n s .  (1) ' I . .  . A l l  s u b d i v i -  
s i o n  r e g u l a t i o n s ,  and  a l l  anendments t h e r e t o ,  adop ted  by a b o a r d  
o f  c o u n t y  commiss ioners  s h a l l  b e  t r a n s m i t t e d  t o  t h e  Co lo rado  l a n d  
u s e  commission..  . I' 
Q u e s t i o n  #3: Can t h e  c o u n t y  r e g u l a t e  s u b d i v i s i o n  n e a r  Rocky F l a t s ?  

Conc lus ion :  The coun ty  can  r e g u l a t e  or s t o p  s u b d i v i s i o n s  where 
t h e  c o n t a m i n a t i o n  exceeds  c e r t a i n  l e v e l s  e s t a b l i s h e d  by t h e  S t a t e  
H e a l t h  Department .  

b 

I V .  B u i l d i n g  Code 
C.R .S .  30-28-202. D e s i g n a t i o n  of zoned area - h e a r i n g .  (1) 'I ... 
may d e s i g n a t e  p a r t  o r  a l l  o f  t h e  coun ty  for t h e  a d o p t i o n  o f  a 
b u i l d i n g  code .  . . 'I 
C.R.S. 30-28-203 Purpose  of codes .  "The p r o v i s i o n s  of any b u i l d -  
i n g  code s h a l l  b e  made w i t h  a r e a s o n a b l e  c o n s i d e r a t i o n  o f ,  and 
i n  a c c o r d a n c e  w i t h ,  t h e  p u b l i c  h e a l t h ,  s a f e t y ,  m o r a l s ,  and  g e n e r a l  
welfare and  t h e  s a f e t y ,  p r o t e c t i o n ,  and s a n i t a t i o n  o f  s u c h  d w e l l -  
i n g s ,  b u i l d i n g s ,  a n d  s t r u c t u r e s . ' '  

C.R.S. 30-28-206. Board o f  r e v i e w  - q u a l i f i c a t i o n s  - powers .  ( 2 )  
" . . . i n  a p p r o p r i a t e  cases and s u b j e c t  t o  a p p r o p r i a t e  p r i n c i p l e s ,  
s t a n d a r d s ,  r u l e s ,  c o n d i t i o n s ,  and s a f e g u a r d s  s e t  f o r t h  i n  t h e  
b u i l d i n g  c o d e ,  may make s p e c i a l  e x c e p t i o n s  to  t h e  terms of t h e  
b u i l d i n g  code  i n  harmony w i t h  t h e i r  g e n e r a l  pu rpose  and i n t e n t .  
The boa rd  of coun ty  c o n m i s s i o n e r s  a lso may a u t h o r i z e  t h e  boa rd  of 
r ev iew t o  f o r m u l a t e  s u g g e s t e d  amendments t o  t h e  b u i l d i n g  code f o r  
t h e  c o n s i d e r a t i o n  of  t h e  boa rd  o f  coun ty  commiss ioners .  I n  addi -  
t i o n ,  t h e  boa rd  of rev iew may a d o p t  s u b s t a n t i v e  r u l e s  and r e g u l a -  
t i o n s  based  on  t.he p r o v i s i o n s  of t h e  b u i l d i n g  code adog ted  by t h e  
boa rd  of coun ty  commissioners. .." 

l -  
Q u e s t i o n  # 4 :  Does statc? law z l l o w  c o u n t i e s  thc p r e r o g a t i v e  t o  
a p p l y  r a d i a t i o n  s t a n d a r d s  t o  t h e  b u i l d i n g  c o d ~ ?  

-- 

I 0 



. .  

Conclusion: The s t a t u t e s  adequate ly  p rov ide  f o r  a coun ty  to  
e f f e c t  and e n f o r c e  a s t r o n g  b u i l d i n g  code. 
p r o v i s i o n  i s  the e n t r y  p o i n t .  

T h e  h e a l t h  and s a f e t y  

V. S ta te  Role 
C.R.S .  30-28-133. Subdiv is ion  r e g u l a t i o n s .  ( 2 ) ( b )  " . . . r e l e v a n t  
s i t e  c h a r a c t e r i s t i c s  . . .g  e o l o g i c  c h a r a c t e r i s t i c s  ... I n  a r e a s  of 
p o t e n t i a l  r a d i a t i o n  hazard t o  t h e  proposed f u t u r e  l and  u s e ,  eva lua-  
t i o n s  of t h e s e  p o t e n t i a l  r a d i a t i o n  haza rds ;  ... Maps and t a b l e s  
concerning s u i t a b i l i t y  of types  of s o i l  i n  t h e  proposed subd iv i -  
s i o n ,  i n  accordance w i t h  t h e  n a t i o n a l  c o o p e r a t i v e  s o i l  su rvey ; . . .  
p o t a b i l i t y  of t h e  proposed water supply. .  . 'I 
C.R.S. 24-65-104-2 ( a , b , c )  "...Colorado Land U s e  Commission, under 
t h e  Temporary Emergency P rov i s ion ,  has the power t o  r e g u l a t e  develop- 
ment i n  dangerous areas ..." 
House B i l l  1 0 4 1  - Matters o f  State I n t e r e s t .  R a d i o a c t i v i t y  under 
geo log ic  hazard  areas, "term i n c l u d e s  b u t  n o t  l i m i t e d  to" n a t u r a l  
o c c u r r i n g  r a d i a t i o n  hazards .  

Ques t ion  #5: 
i n a c t i o n  on t h e  p a r t  o f  local  government? 

What s ta te  power can be brought  i n t o  e f f e c t  due t o  

Conclusion: The Rocky F l a t s  f a c i l i t y  probably  cou ld  n o t  be des ig -  
n a t e d  by t h e  county o r  the Land U s e  Commission as a matter of s t a t e  
i n t e r e s t  under geo log ic  hazards .  It  is excluded by d e f i n i t i o n .  
Of c o u r s e r  t h e  Temporary Emergency P r o v i s i o n  and t h e  i n v e s t i g a -  
t o r y  powers of t h e  Land U s e  Commission cou ld  be used t o  r e g u l a t e  
any and a l l  o f f - s i t e  development. 
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MEMORANDUM 
I -  

TO: Legal Subcommittee of  t h e  Rocky F l a t s  DATE: January 3, 1 9 7 5  

FROM: Barbara N .  P i s a n k o ,  Law C le rk  
C i t i z e n  Task Force 

ISSUE: Do local governments i n  J e f f e r s o n  and Boulder c o u n t i e s  p r e s e n t l y  
have any powers t o  c o n t r o l  p o t e n t i a l  and a c t u a l  emergency s i t u a t i o n s  
connected w i t h  t h e  Rocky F l a t s  i n s t a l l a t i o n ?  

COECLUSION: Local governments p r e s e n t l y  may have s u f f i c i e n t  power 
t o  c o n t r o l  any emergency s i t u a t i o n ,  i f  t h e  i s s u e s  of t h e  a p p l i c a b i l i t y  
of federal  pre-emption and t h e  e x t e n t  of s t a t e  c o n t r o l  o v e r  f e d e r a l  
l a n d s  are r e s o l v e d  i n  t h e  s ta te ' s  favor .  

ANALYSIS: Douglas H.  Pa rke r  s t a t e d  i n  h i s  a r t ic le ,  "The Need fo r  - 
S t a t e  A t o m i c  Energy Programs i n  t h e  W e s t " , '  t h a t ,  ' I . .  .some s o u r c e s  o f  
r a d i a t i o n  are under AEC c o n t r o l  and o t h e r  sou rces  are under  s t a t e  con- 
t r o l ,  b u t  r a d i a t i o n  i s  r a d i a t i o n ,  r e g a r d l e s s  o f  i t s  s o u r c e  and t h e  

I p o t e n t i a l  h u r t  from overexposure i s  t h e  same. I n  accord w i t h  t h e  t r a -  
d i t i o n a l  l o c a t i o n  o f  p u b l i c  h e a l t h  a n d  s a f e t y  i n  t h e  j u r i s d i c t i o n a l  
domain of t h e  s ta tes ,  t h e  n a t i o n a l  government may be expec ted  t o  
r e l i n q u i s h  t h e i r  p r e s e n t  j u r i s d i c t i o n  over t h e  p u b l i c  h e a l t h  and s a f e t y  
problems, w i t h  r e g a r d  t o  sources  o f  r a d i a t i o n  under t h e i r  c o n t r o l ,  i f  
t h e  s t a t e s  m a n i f e s t  t h e  a b i l i t y  and s e r i o u s  awareness of t h e  problem 
necessa ry  t o  i n t e l l i g e n t  r e s p o n s i b i l i t y .  U n t i l  t h e  t i m e  comes, t h i s  
i s  an e x t e n s i v e  area i n  which t h e  states and t h e  AEC must work s i d e  
by s ide w i t h  each  o t h e r  as co-sovereigns."  [l CCH A t o m i c  Energy R e -  
p o r t e r  2504,2505, 2553 (195711. 

Under p r e s e n t  Colorado law, t h e  S t a t e  Department of Heal th  is au thor -  
i z e d  " t o  e s t a b l i s h  and en fo rce  s t a n d a r d s  f o r  exposure t o  environmental  
c o n d i t i o n s ,  i n c l u d i n g  r a d i a t i o n ,  t h a t  may be deemed necessa ry  f o r  t h e  
p r o t e c t i o n  o f  t h e  p u b l i c  h e a l t h . "  [C.R.S. 1973 25-1-107(1) ( t ) ]  
[Emphasis added] But under t h e  same a r t i c l e ,  local  governments are  
g iven  a u t h o r i t y  t o  impose and e n f o r c e  h ighe r  s t a n d a r d s  t h a n  are imposed 
by t h e  S ta te  Department o f  Heal th .  [C.R.S. 1 9 7 3  25-1-1101 So, i f  a 
l o c a l  government makes a de t e rmina t ion  t h a t  h i g h e r  s t a n d a r d s  f o r  ex- 
posure  t o  r a d i a t i o n  a r e  necessary  f o r  t h e  p u b l i c  h e a l t h  and s a f e t y ,  
t h e n , t h a t  loca l  government has s t a t u t o r y  a u t h o r i t y  t o  se t  o u t  and 
enforce h i g h e r  s t anda rds .  Both t h e  s t a t e  and county h e a l t h  departments  
are a u t h o r i z e d  t o  take l e g a l  a c t i o n  t o  en fo rce  t h e i r  s t a n d a r d s .  [ C . R . S .  
1 9 7 3  25-1-112 and 25-1-5121 T h e  d i s t r i c t  a t t o r n e y  of  t h e  j u d i c i a l  d i s -  
t r i c t  i n  w h i c h  a cause of a c t i o n  a r i s e s ,  i s  given t h e  pr imary r e s p o n -  
s i b i l i t y  f o r  i n s t i t u t i n g  c i v i l  and c r i m i n a l  a c t i o n s ;  b u t  t h e  e x e c u t i v e  



* -  

d i r e c t o r  on t h e  s t a t e  l e v e l  and t h e  p u b l i c  h e a l t h  o f f i c e r  on t h e  cocn ty  
l e v e l ,  a l s o  have a u t h o r i t y  t o  b r i n g  such a c t i o n s ,  if t h e  d i s t r i c t  a t t o r -  
ney  f a i l s  t o  s-ct. L 

A l s o -  under p r e s e n t  Colorado law, t h e  s t a t e  and m u n i c i p a l i t i e s  have 
power t o  r e g u l a t e  t h e  r u l e s  and r e g u l a t i o n s  which govern county p u b l i c  
h o s p i t a l s .  '[C.R.S. 1973 25-3-3041 T h u s ,  a local emergency d i s a s t e r  
p l a n  for t h e  loca l  h o s p i t a l s  could  be developed,  and t h e  s t a t e  o r  t h e  
a p p r o p r i a t e  m u n i c i p a l i t y  would have t h e  a u t h o r i t y  t o  impose uniform 
r e g u l a t i o n s  on l oca l  h o s p i t a l s .  

In 1973, the l e g i s l a t u r e  passed t h e  Colorado Disaster Emergency A c t  
[C.R.S. 1973 28-2-101-1151, which c r e a t e d  s t a t e ,  county,  l o c a l  and i n -  
t e r j u r i s d i c t i o n a l  powers t o  create and  implement disaster p l ans  f o r  
p reven t ion ,  preparedness  and management of emergency s i t u a t i o n s .  T h i s  
A c t  g i v e s  v e r y  broad powers i n  ve ry  broad areas -- ' 'disaster" is  de- 
f i n e d  as "occurence or  imminent t h r e a t  of widespread o r  severe damage, 
i n j u r y ,  o r  loss of  l i f e  or p r o p e r t y  r e s u l t i n g  from any n a t u r a l  o r  man- 
made cause ,  i n c l u d i n g  b u t  n o t  l i m i t e d  to f i r e ,  f lood ,  ear thquake ,  wind, 
storm, wave a c t i o n ,  o i l  s p i l l  o r  o t h e r  w a t e r  contaminat ion r e q u i r i n g  
emergency a c t i o n  t o  avert  danger  or damage, v o l c a n i c  a c t i v i t y ,  epidemic,  
a i r  cont,amination, b l i g h t ,  d rough t ,  i n f e s t a t i o n ,  exp los ion ,  c i v i l  d i s -  
t u rbance ,  a r  h o s t i l e  m i l i t a r y  o r  p a r a m i l i t a r y  a c t i o n . "  [C.R.S. 1973 
20-2-1031 (Emphasis added] 

Y 
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Recoamendations: 
need t o  be g i v e n  
-. 

1. 

2. 

3 .  

4 .  

I t  i s  t h e  f e e l i n g  of o u r  group t h a t  several  i s s u e s  
f u r t h e r  s t u d y  by t h e  l e g a l  subcommit tee .  

S t a t e  o f  Colorado  - F i r s t ,  t h e  whole f e d e r a l  p re-empt ion  q u e s t i o n  
s h c u l d  b e  d e f i n e d .  The A-95 d i r e c t i v e  inay be  an  e n t r y  p o i n t  f o r  
t h e  s ta te  and  l o c a l  governments  t o  p a r t i c i p a t e  i n  management deci-  
s i o n s  of Rocky F l a t s .  Tha t  q u e s t i o n  s h o u l d  b e  r e s o l v e d .  

S t a t e  o f  Colorado  and /o r  Local J u r i s d i c t i o n  - The need  t o  p r o t e c t  
c i t i z e n s  from r a d i a t i o n  h a z a r d s ,  demands an immediate  s t u d y  t o  de-  
t e r m i n e  t h e  s i z e  of t h e  p r o t e c t i v e  r i n g  a round t h e  Rocky F l a t s  
P l a n t .  The zoning  e n a b l i n g  l e g i s l a t i o n  seems t o  p e r m i t  t h e  e s t a S -  
l i s h m e n t  of a s p e c i a l  haza rdous  zone. The o t h e r  a l t e r n a t i v e  is t o  
get t h e  A t o m i c  Energy Commission t o  a q u i r e  more ground around t h e  
1 0 , 0 0 0  acres t h e y  now own. 

Local J u r i s d i c t i o n  - Look i n t o  t h e  H e a l t h  Depar tmen t ' s  s t a n d a r d s  
for  e x p o s u r e  t o  r a d i a t i o n ,  t o  d e t e r m i n e  whether  t h e  c o u n t y  would 
p r e f e r  h i g h e r  s t a n d a r d s .  

Local J u r i s d i c t i o n  - U s e  t h e  Disaster Emergency A c t  t o  implement  
a c o u n t y ,  l o c a l  o r  i n t e r j u r i s d i c t i o n a l  d i s a s t e r  p l a n ,  i f  one  h a s  
n o t  been implemented. I f  t h e r e  i s  a l o c a l  o r  c o u n t y  d i s a s t e r  p l a n ,  
it s h o u l d  b e  s c r u t i n i z e d  . f o r  p o s s i b l e  m o d i f i c a t i o n .  N o t  o n l y  must  
there  b e  a d i sas te r  p l a n ,  b u t  t h e r e  m u s t ' a l s o  be a clear c h a i n  o f  
command and  m o n i t o r i n g  sys tem.  Each p e r s o n  and agency  i n v o l v e d  
i n  t h e  p l a n  must  know t h e i r  role .  

I 

I -  
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I WIRTII-TAXPI TASK FORCE ON ROCKY FLATS 

SUI.MRY OF PRELI?IZNARY FINDIllGS OF MDICAL C O W T T E E  

(Drs. Robinson , G i l l e t t e  ar.d Cobb) 

''With a l l  t h e  g r e a t  powers man has  r e c e n t l y  acqu i r ed  through h i s  s c i e n c e  a r d  
technology,  i t  seems c e r t a i n  t h a t  he  i s  now f a r  t oo  c l e v e r  t o  be  a b l e  t o  sLrv ive  
wi thou t  wisdom." - E ,  F. Schumachcr, The A= of P l e n t y  - 

1. Plutonium's  Long-term Heal th '  E f f e c t s .  

Because plutonium i s  new i n  t h e  world s i n c e  1941 ,  knowledge o f  i t s  locg-  

. term dangers  t o  h e a l t h  i s  meager. I n  p a r t i c u l a r ,  l i t t l e  is known abou t  t h e  

p o s s i b l e  long-term h e a l t h  and p o s s i b l e  g e n e t i c  e f f e c t s  o f  i n h a l a t i o n  of minute  

p a r t i c l e s  of plutonium o x i d e  i n  amounts such as have been i n h a l e d  by many 

workers  a t  Rocky F l a t s  and r e s i d e n t s  of  nearby areas of Colorado. (Refs ,  1.1-1.6) 

2. P r e s e n t  Plutonium S tanda rds .  

Reputable  and knowledgeablz s c i e n t i s t s  have  argued conv inc ing ly  ' h a t  a 

' r e a l  t h r e a t  t o  h e a l t h  may e x i s t  under  p r e s e n t  s t a n d a r d s  f o r  maximum p e r n i s s i b l s  

l eve ls  of  plutonium i n  t h e  a i r  and i n  t h e  lungs .  These s c i e n t i s t s  recom.en3 

t h a t  s t a n d a r d s  should  b e  s t r i c t e r  by s e v e r a l  o r d e r s  of magnitude t h a n  they  a r e  

at present.,, Other  r e p u t a b l e  and knowledgeable s c i e r t i s t s  (most ly  a s s o c i a t e d  

w i t h  t h e  AEC)  assert  t h a t  p r e s e n t  s t a n d a r d s  are r a d i o b i o l o g i c a l l y  sound. 

(Refs. 2 , 3  and 2 . 4 )  The q u e s t i o n  i s  far  from s e t t l e d .  (Ref. 2.5) 

(h:r,,. 2.1 J 1 . 2 )  

3. Epidemiologica l  S t u d i e s .  

Data t o  answer t h i s  q u e s t i o n  w i l l  have t o  come from many s o u r c e s .  Adequate 

ep idemio log ica l  s t u d i e s  have  n o t  y e t  been done to  see whether  t h e r e  have b e m  

s i g n i f i c a n t  i n c r e a s e s  of  a g e - s p e c i f i c  m o r t a l i t y ,  morb id i ty  ( h e a r t  and lung  Giiscases;, 

ratc of a g i n g ,  o r  problems a s s o c i a t e d  w i t h  g e n e t i c  r e p r o d u c t i o n  among w r k c r s  a t  

Rocky F l a t s ,  among r e s i d e n t s  of  nearby a r e a s ,  o r  among animal  p o p u l a t i o n s  l i v i i i g  

i n  contaminated a r e a s  n e a r  Rocky F l a t s .  The d a t a  needed f o r  such s t u d i e s  cduld  
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e v i d e n t l y  b e  ob ta ined .  It would have t o  be a l a r g e  a d  r a t h e r  cxpens ivc  s t u d y ,  

and a p p a r c n t l y  funds  have n o t  been a v a i l a b l e .  Such a s tudy  would h e l p  t o  

answer t h e  q u e s t i o n  about  s a f e t y  s t a n d a r d s  and would be wel l  worth t h e  c o s t .  

(Refs,  2.1-2.5.  C L ~ O  311 - $.4] 

4. D i f f i c u l t i e s  i n  G e t t i n g  Autopsy Data. 

While t h e r e  have been abou t  300 autopsy  c a s e s  from v a r i o u s  p l a c e s  s t u d i e d  

f o r  plutonium (Ref. 4.1) ,  t h e r e  have  o n l y  been about  30 a u t o p s i e s  done on  former  

workers  a t  Rocky F l a t s ,  many o f  ' them done i n  l o c a l  h o s p i t a l s .  (Refs.  4 .2  aiid 4 . 3 )  . 

The autopsy  r e p o r t s  and medica l  d a t a  have  a l l e g e d l y  a l l  been s e n t  t o  t h e  

Transuranium R e g i s t r y ;  and supposedly  t h e  p e r t i n e n t  i n fo rma t ion  h a s  been sun- 

marized i n  t h e  annua l  r e p o r t  o f  t h e  Transuranium Reg i s t ry .  

r e p r e s e n t a t i v e s  a t  Rocky F l a t s  would make a v a i l a b l e  t o  us  n e i t h e r  t h e s e  annua l  

r e p o r t s  nor  any au topsy  r e p o r t s  done i n  l o c a l  h o s p i t a l s ,  s a y i n g  t h e y  could  b e  

Dow Chemical and EIZD.4 

.. 

ob ta ined  on ly  by pe rmis s ion  from t h e  Transuranium Regis t r y .  

i n  s p i t e  of t h e  f a c t  t h a t  t h e  medica l  s t a f f  claim t o  have been t r y i n g  f o r  

six y e a r s  to  g c t  everyone a t  Rocky F l a t s  t o  a g r e e  t o  release t h e i r  medica l  d a t a  

and g i v e  pe rmis s ion  f o r  an e v e n t u a l  au topsy  f o r  t h e  b e n e f i t  of  t h e  Transurzi i iun 

R e g i s t r y ,  t hey  have  s igned  up o n l y  abou t  h a l f  o f  t h e  p r e s e n t  employees f o r  

'medical d a t a ,  and o n l y  a b o u t  5% of p r e s e n t  employees f o r  e v e n t u a l  au topsy .  

(Ref. 4 . 4 )  

The meager amount of  human au topsy  d a t a  a v a i l a b l e  could  t o  sone  e x t e n t  b e  

f o r t i f i e d  by f u r t h e r  c a r e f u l  s t u d i e s  of an imals  of  v a r i o u s  s p e c i e s .  

s t u d i e s  are now b e i n g  c a r r i e d  o u t  on an imals  from t h e  Rocky F l a t s  area and 

c l sewhcre .  (Ref. 4.5) Some o f  t h e  t i s s u e s  of t h e s e  an imals  have a l r e a d y  been 

s t u d i e d  f o r  plutonium c o n c c n t r a t i o n .  

i nc luded ,  which is u n f o r t u n a t e  because  of t h e  impor tan t  g e n e t i c  i m p l i c a t i o n s .  

Var ious  

Tlic gonads are n o t  be ing  r o u t i n e l y  

. 



5 .  P l ~ ~ t o n i u m  Conccntrq3tion in Conads 

Thc r c c e n r  EPA autopsy  s tudy  o f  c a t t l e  from a range  c a s t  of the R O C ~ Y  

F l a t s  p l a n t  showed t h a t  h e i f e r ' s  o v a r i c s  conta ined  much h i g h c r  c o n c e n t r a t i o n s  

-f plutonium and americium than  d i d  t h e  o t h c r  t issues s t u d i e d .  (Ref. 5.0) 
. . .. .. 

A small numhcr of measurcments havc beer. made of t h e  c o n c e n t r a t i o n s  of  

plutonium i n  human gonads. 

these measurements, t h a t  plutonium may be  depos i t ed  i n  t h e  gonads of  humans 

w h e r e  i t  could  have s e r i o u s  e f f e c t s  on t h e  germ ce l l s  and hence  on  t h e  f u t u r e  

g e n e r a t i o n s  of  m a k i n d .  S t u d i e s  c u r r e n t l y  be ing  c a r r i e d  o u t  on  hunan au topsy  

The p o s s i b i l i t y  c x i s t s ,  and i s  suppor ted  by sone  of 

material  a t  t h e  10s 

. i n  d e t a i l  a r e  t o  be 

a n a l y s i s  used ,  " t h e  

Alamos S c i e n t i f i c  L a b o r a t o r i e s  which were p resen ted  t o  u s  

commended i n  g e n e r a l .  (Ref. 5.1) However, t h e  method o f  

s t a t i s t i c s  o f  censored da ta" ,  t ends  t o  obscu re  t h e  r e l a t i v e  
I 
I c o n c e n t r a t i o n  o f  plutonium i n  t h e  gonads. 

w i t h  t h i s  i n  mind. (Ref. 5.2) More d a t a  from r e s i d e n t s  of t h e  Rocky F l a t s  area, 

exposed workers ,  and c o n t r o l s  are needed. The ep idemio log i s t  of t h e  Colorado 

Hea l th  Department could  h e l p  i n  t h e  s t u d y  d e s i g n  and t h e  Pathology Department 

of t h e  Colorado Genera l  H o s p i t a l  could  h e l p  t o  g e t  au topsy  material  wi th  b e t t e r  

o c c u p a t i o n a l  c n f o m a t i o n  and b e t t e r  d a t a  on p l a c e s  of  r e s i d e n c e  and medica l  

h i s t o r y .  Under t h e s e  c o n d i t i o n s ,  such s t u d i e s  could  c o n t r i b u t e  s i g n i f i c a n t l y  

The d a t a  are  now be ing  r e -ana lysed  

i 

toward answering t h e  v i t a l  q u e s t i o n  o f  whether  i n h a l e d  plutonium ox ide  d u s t  

' from Rocky F l a t s  may bc caus ing '  harmful  plutonium c o n c e n t r a t i o n s  i n  t h e  gonads 

o f  c i t i z e n s  LivinS nearby.  (Refs.  5.3-5.6) 

6 .  Permanence o f  Plutonium Contamination. 

The d i f f i c u l t i e s  of decontaminat ing  a n  eitvironmcnt p o l l u t e d  w i t h  small 

I c o n c c n t r a t i o n s  of  plutonium arc so g r e a t ,  and t h e  decay ra te  of plutonium-239 

I 

I is GO slow ( h a l f - l i f e  ove r  24,000 y e a r s ) ,  that t h e  only  s a f e  approach i s  t o  

6ct i n t e r i m  s t a n d a r d s  now at most c o n s c m a t i v c  l c v c l s ,  pending d c f i n i t i v c  s t u d i e s  

t o  establish s a f e t y .  I f  contrunination of  s o i l  t o  a l e v e l  of t h r c c  o r d e r s  of  

I niagni t i i d c  t o o  high wcrc i n n d v c r t c n t  l y  pcrini t f c d  throuch  unwise prcninturc sc  t tius 
0 
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of sa fe ty  s t a n d a r d s ,  i t  would t a k e  a q u a r t e r  of a m i l l i o n  y e a r s  f o r  t h i s  

plutonium t o  decay to  a s a f e  level .  (Refs .  6 .1  and 6 .2 )  

7. Col.orado Standard  for S o i l  Contaminat ion.  

The level of plutonium contaminat ion  cons ide red  hazardous  i n  u n c o n t r o l l e d  

areas i s  a maximum of  2 d i s i n t e g r a t i o n s  p e r  minutc  p e r  gram o f  d r y  s o i l .  

is based on i n c o n p l e t e  knowlcdgenmay be  t o o  l e n i e n t  by a f a c t o r  of  t e n ,  o r  

This 
,9 ,.k 

more. (Ref .  7.1) 

8. Problcrn of Plutonium-Contaminated D u s t  a t  Rocky F l a t s .  

Wind-blown plutonium from t h e  s i t e  of  t h e  c u t t i n g - o i l  s p i l l  a t  Rocky F l a t s  

has e v i d e n t l y  contaminated an  area t o  t h e  east  of  t h e  s p i l l  known as " t h e  l i p " .  

Measurements of plutonium i n  t h i s  area rang ing  as high'  as 50,000 d i s i n t e g r a t i o n s  

p e r  minute  p e s  gram of d r y  s o i l  were r e p o r t e d  t o  u s  by Prof .  Les ley  F r a l e y  of  

CSU. (Ref. 8.1) It i s  p o s s i b l e  t h a t  p l u t o n i u n  from t h i s  area may now b e  s u b j e c t  

t o  r e s u s p e n i i o n  by g u s t s  cr  "dus: d e v i l s "  and may be b lovn  i n t o  nearby r e s i d e i i t i a l  

areas i n  hazardous amounts. "his cannot  be  r u l e d  o u t  by d a t a  from t h e  p r e s e n t  

moni tor ing  system. (Ref. 8 .2)  We were n o t  s a t i s f i e d  t h a t  adequa te  s tudy  o f  

the,  f a c t o r s  involved  i n  r e suspens ion  of  t h e  plutonium i n  t h i s  a r e a  h a s  y e t  

been made i n  o r d e r  t o  assess t h e  r i sk  t o  r e s i d e n t s .  Prof .  F r a l e y  b e l i e v e s  

t h e r e  would b e  some dznger  of s t i r r i n g  up and f u r t h e r  s p r e a d i n g  of  plutonium 

from t h e  proposed mechanica l  reiioval of t h i s  contaminated & o i l .  An envi ronmenta l  

. impact s t a t e m e n t  has n o t  been f i l e d  on this proposed removal by ERDA. (Ref ,  8 . 3 )  . 

9. Da-cr from Plutonium F i r e s  n t  "nckv Fla t ; .  

Plutonium, under  some c o n d i t i o n s ,  w i l l  burn spontaneous ly  forming p l u t o n i u n  

ox ide  d u s t  of extremely small p a r t i c l e  s i z e .  (Refs .  9.1 9 .2 )  These extrcniely 

small par t ic les  are most dangerous because they  are ha rd  t o  f i l t e r  and when 

inha led  arc l i l c c l y  t o  b e  d e p o s i t e d  i n  t h e  a l v c o l i  of  t h e  lungs  where they  s lowly 

0 
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d e s t r o y  t h e  lung t i s s u e .  

an ounce) would be  about  280 m i l l i o n  p a r t i c l e s ,  would produce about  140 m i i l i o n  

a l p h a  d i s i n t e g r a t i o n s  p e r  n i n u t e ,  and would b e  a l e t h a l  dose.  (Ref .  9 .3)  

T h c o r c t i c a l l y ,  a v e r y  f e w  such p a r t i c l e s ,  weighing a m i l l i o n  m i l l i o n t h  of n 

One n i l l i p a m  o f  t h i s  d u s t  (one th i r ty - thousand t l l  of 

gram each ,  i nha led  i n t o  t h e  deep lung t i s s u e  could  i n i t i a t e  a cancer .  (Ref::, 

1,2 and 1.3) 

The numerous plutonium f i r e s  a t  Rocky F l a t s  have  r e s u l t e d  i n  excessivc.  

exposures  of  workers;  and unknown amounts of  plutonium ox ide  d u s t  have been 

r e l e a s e d  t o  t h c  atmocjpkcra. 

systems i n  t h e  b u i l d i n g  and n e a r l y  caused a major  release t o  t h e  atmosphere.  

S i g n i f i c a n t  and expens ive  improvements have  now been made which should be  

adequa te  t o  p r o t c c t  pe r sonne l  and t h e  community, assuming t h e  p r e s e n t  p l u t c n i u n  

s t a n d a r d s  f o r  a i r  and lung  burden are adequate .  

l e n i e n t  by s e v e r a l  o r d e r s  of  magnitude ( s e e  ite? C2), t hen  even t h e  ? r e s e c t  

containment  systems might -prove  t o  b e  inadequate .  Data could  be ob ta ined  t o  

The 1969 f i r e  s e r i o u s l y  breached t h e  contaLrnc:r.t 

I f  p r e s e n t  s t a n d a r d s  are too  

evaluate  t h e s e  containment  systems w i t h  r e g a r d  t o  s t a n d a r d s  s t r i c t e r  by several 

o r d e r s  o f  magnitude. 

10. Danger of  A ton ic  F i s s i o n  Reac t ions  a t  Rocky F l a t s .  

C r i t i c a l i t y  i n c i d e n t s  ( c h a i n  r e a c t i o n s  r e l e a s i n g  i n t e n s e  r a d i a t i o a  and 

atomic f i o s i o n  p r o d u c t s )  p r e s e n t  a n  e s p e c i a l l y  s e r i o u s  haza rd .  C r i t i c a l i t y  

r c s c o r c h  i s  done a t  Rocky F l a t o  i n  a b u i l d i n g  which ,  w e  were t o l d ,  can  prel 'cnt  

\ 

e s c a p e  of  r a d i a t i o n  o r  f i s s i o n  p roduc t s .  C r i t i c a l i r y  a c c i d e n t s  nay  a l s o  o c c u r  

i n  o t h e r  areas .  If so, s p e c i a l  alams would 'be sounded s o  t h a t  p e r s o n n e l  1 
i n  t t u t ' b u i l d i n g  would b e  warned t o  e s c a p e  by t h c  n e a r e s t  c c i t .  

c r i t i c n l i t y  a c c i d c i l t ,  such  as might r e s u l t  from cabo tage  o r  even f r o n  a n  a i r -  

p l n n c  c r a s h  i n t 0 . a  p lu tonium a t o r a g e  a rea ,  could  p r c s e n t  a n o g t  s e r i o u s  hc' t l t 'n 

hnzard to t h c  pcop lc  o f  m e t r o p o l i t a n  Dcnvcr. It could  produce a wind-bornc 

c loud  of rot11 o n c t i v c  cubs tnncco ,  i n c l u d i n g  Iod 'nc-131,  which,  when i n h a l e d ,  

h l a r g e  1 

0 
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i s  r a p i d l y  takcn up by t h e  thy ro id  z l m l  and may cause  s e r i o u s  hormonal 

d e f i c i e n c y  o r  cance r .  P a r t i a l  p r o t e c t i o n  may be  provided  by a d m i n i s t r a t i o n  

of a potassium i o d i d e  t a b l e t  t o  everyone by mouth b e f o r e  t h e  cloud of iod ine-131 

r cachcs  them. (Rcf. 10.1) I f  t h e  wind were blowing toward Denver a t  8 m i l e s  

p e r  hour  ( p r e v a i l i n g  c o n d i t i o n s ) ,  t h e r e  would be  i n s u f f i c i c n t  t ine  ( l e s s  t han  

2 hours )  i n  which t o  g e t  t h e s e  t a b l e t s  t o  most c i t i z e n s .  Cows i n  t h e  a r e a  

also would abso rb  iod ine-131 and s t ront ium-30 which would g e t  i n t o  t h e  mi lk  

and endanger t h o s e  who d r i n k  i t .  T h i s  would r e q u i r e  t e s t i n g  and d i s p o s a l  of 

contaminated m i l k .  

11. Danger from T r a n s p o r t a t i o n  Accidents .  

One of t h e  most s e r i o u s  p o t e n t i a l  h e a l t h  haza rds  connected wi th  Rocky 

, F l a t s  'is t h e  dange: t o  Colorado c i t i z e n s  from a c c i d e n t s  i n v o l v i n g  t r a n s p o r t a t i o n  

of  plutonium and o t h e r  r a d i o a c t i v e  n u c l i d e s .  Sabotage o r  a n  a c c i d e n t  i n v o l v i n g  

an exp los ion  o r  a f i r e  could  r e s u l t  i n  t h e  d i s p e r s a l  o f  plutonium e tc .  i n t o  t h e  

environment.  Such a c c i d e n t s  occur red  whcn unarmed a tomic  bombs f e l l  and were 

blown a p a r t  on Palomares i n  Spain  and !Tiiule i n  Greenland. These a c c i d e n t s  

r e q u i r e d  extc- .s ivc c lean-up  e f f o r t .  (Ref. 11.1) We were n o t  s a t i s f i e d  t h a t  

adequate  sa fegua rds  a r e  maintained t o  p r e v e n t  t r a n s p o r t a t i o n  a c c i d e n t s .  I n  

fac t  i t  may no t  be  p o s s i b l e  t o  p rov ide  adequa te  p r o t e c t i o n  f o r  such s h i p n e n t s  

w i thou t  s e r i o u s l y  impinging on t h e  c i v i l  l i b e r t i e s  of c i t i z e n s  o f  Colorado. 

(Ref. 1 1 . 2 )  ( C r i t i c a l i t y  a c c i d e n t s  i n  t r a n s p o r t a t i o n  are u n l i k e l y  because 

presumably c r i t i c a l  masses of  plutonium, c t c .  arc no t  p u t  t o g e t h e r  i n  one  siiip- 

ment,  b u t  we d i d  n o t  i n v e s t i g a t e  t h i s . j  I f  a t r a n s p o r t a t i o n  a c c i d e n t  should  

occur  o u t s i d e  of Denver, i t  might be  some t ime b e f o r e  t h e  n a t u r e  of  t h e  r a d i o -  

a c t i v e  s u b s t a n c e s  could  be  determined.  
ir 

This  would d c l a y  a p p r o p r i a t e  p r o t e c t i v e  

mcasiircs o r  evacua t ion  proccdurcs .  R u r a l  coniimunitics might be i n c a p a b l c  of 

hnndlf i ig  such an unergcncy. 
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12. Elcclical S t a f f  a t  Rocky P l a t s .  

The p l o n t  c u r r c n t l y  employs on ly  one p h y s i c i a n  and c i g h t . r e g i s t c r c d  n u r s e s ,  

who s t a f f  t h c  c l i n i c  around t h e  c lock .  

who has had some expe r i ence  i n  n u c l e a r  medicinc.  None of the  medica l  s t a f f  

have r ece ived  a deg ree  o r  c e r t i f i c a t i o n  i n  t h e  f i e l d s  of i n d u s t r i a l  medic ine  

o r  p u b l i c  h c a l t h ,  bo th  o f  which a re  g e n e r a l l y  cons ide red  d e s i r e a b l e  f o r  medical  

staff i n  a n  i n d u s t r y  o f  t h i s  d e g r e e  of  i n d u s t r i a l  h c a l t h  r i s k ,  (Ref. 22.1) 

There is c u r r e n t l y  a vacancy f o r  t h e  p o s i t i o n  of  t h e  head o f  t h e  medical  s z z f f ,  

Thc p h y s i c i a n  i s  a f o m c r  Army Colonel  

b u t  the j o b  r equ i r emen t s  even f o r  t h i s  p o s i t i o n  a t  t h e  p r e s e n t  t i ne  do n o t  

i nc ludc . fo rma1  t r a i n i n g  in i n d u s t r i a l  medic ine ,  Medical S u p e r v i s i o n  of r a d i a t i o n  

workers ,  o r  p u b l i c  h e a l t h .  D r .  M i l l e r  i s  on  3.4-hour ca l l  every  day ,  and t h e r e  

i s  no e s t a b l i s h e d  arrangement  f o r  g e t t i n g  a s u b s t i t u t e  d o c t o r  exper ienced  i n  

n u c l e a r  medicine i n  case D r .  P ' l i l ler  were u n a v a i l a b l e  i n  an  emergency. 

phys i c i an  not exper ienced  i n  n u c l e a r  medic ine  could  n o t  be expec ted  t o  i;now 

A 

-. how t o  hand le  .a wound contaminated  w i t h  plutonium. Under p r e s e n t  c i r c u m t a n c e s ,  

u n t i l  arrangcmcnts  are made w i t h  a comnunity h o s p i t a l ,  such  a wound would have 

to  be  handled i n  t h e  c l i n i c  a t  Rocky F l a t s ,  because s p e c i a l  n o n i t o r i n g  ~~c;uipmer.t  

i s  needed d u r i n g  the su rge iy , and  special  equipment and d r a i n a g e  c o l l e c t i o n  i s  

needed f o r  prope: decol i taminat ion.  It i s  a n t i c i p a t e d  t h a t  Xock'well I n t e r n a t i o n z L  

might want t o  imProve t h e  medica l  s t a f f  and f a c i l i t i e s .  

13. S u r g i c a l  F a c i l i t i e s  - a t  Rocky F l a t s .  

U n t i l  a working arrangement i s  inp lcncn ted  w i t h  a commni ty  h o s p i t a l  l i k e  

CGII, s w g e r y  on s e r i o u s l y  contaminated i n d i v i d u a l s  would have t o  be  done a t  

Rocky F l a t s .  

under  l o c a l  a n e s t h e s i a .  S e r i o u s  i n j u r i e s ,  i n c l u d i n g  c o n p l i c a t c d  i n j u r i e s  ts 

t h e  hand, may r c q u i r c  g e n e r a l  a n c s t h c s i a .  

TIie su rge ry  t h c r c  i s  equipped o n l y  f o r  minor s u r g i c a l  p roccdurcs  

Proper gas a n e s t h e s i a  cquipncnt  i s  

/ 

n o t  now g c t  o p t i n a l  t r c a t m c n t .  
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14. EmcrZcncy Plcdj.ca1 Trcatrncnt P l ans .  

We havc n o t  y c t  bcen shown any adcquatc  document d e s c r i b i n g  t h e  v a r i o u s  

r,:occdurcs t o  6c used i n  v a r i o u s  types  o f  a n t i c i p a t c d  i n d u s t r i a l  a c c i d e n t s  

i n v o l v i n g  r a d i o n u c l i d e s  a t  Rocky F l a t s .  (Refs. 14.1 and 14.2) As a r e s u l t  of 

o u r  i n q u i r y ,  emergency p l a n s  of v a r i o u s  k inds  a re  now be ing  developed by ElWA 

and Dow ChcrrLcal s t a f f ;  We unders tand  t h a t  they  arc looking  i n t o  v a r i o u s  maxi- 

mum c r e d i b l e  a c c i d e n t s  i n  o r d e r  t o  f a c i l i t a t e  development of a p p r o p r i a t e  

comnunity a r rangements  t o  h e l p  t h e  medica l  s t a f f  a t  Rocky F l a t s  i n  case of  a n  

a c c i d e n t  which invo lved  a l a r g e  number o f  victims w i t h  contaminated wounds a n d / o r  

. s s d i a t i o n  exposure ,  etc. A plan f o r  t h e  care of  r a d i a t i o n  a c c i d e n t  victims a t  

t h e  U n i v e r s i t y  o f  Colorado Medical Center  which was i n i t i a t e d  s e v e r a l  y e a r s  ago 

h a s ,  o n l y  s i n c e  o u r  i n q u i r y ,  been d i s c u s s e d  w i t h  t h e  Piedical Center w i t h  t h e  

purpose of implementat ion.  (Ref. 14.3) We were n o t  informed of s imilar  a r r a n g e t e a c s  I '  

w i th  any o t h e r  coumunity h o s p i t a l s .  

15. Qucs t i o i i s  abou t  >!onitorin&. 

b p l o y c e s  a t  Rocky F l a t s  a rc  concerned t h a t  moni tor ing  may n o t  be adequate l j .  

' d o n e  by t h e  s'aff employed by Dow Chemical Company. C l e a r l y  t h e  mon i to r ing  

s t a f f  a r e  drawn between t h e i r  d e s i r e  t o  do t h e  b e s t  f o r  t h e  workmen on t h e  one 

hand, and p r o t e c t i n g  t h e  i n t e r e s t s  of  t h e  company on t h e  o t h e r .  The Union under-  

s t a n d a b l y  would l i k e  to have  an independent  check on t h e  moni tor ing  p r o c e s s  and 

an  a v a i l a b l e  a p p e a l  t o  an o u t s i d e  agency i n  case they  s u s p e c t  t h a t  a danzcrous  

s i t u a t i o n  i s  n o t  b e i n g  p r o p e r l y  handled ,  o r  i n  case t hey  t h i n k  workers  nay b e  

r e c e i v i n g  a n  e x c e s s i v e  exposure.  Some d u p l i c a t i o n  of n o n i t o r i n g  by an o u t s i d e  

agency, such a s  t h e  S t a t e  Hea l th  Department,  would c l e a r l y  h e l p  t o  a l l a y  fcars  

of . the workers  and i n s u r e  t h a t  p rope r  prccaut io: is  arc talcen. 

cost is j u s t i f i a b l e .  (Ref .  15.1) 

The a d d i t i o n a l  
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16. Y . i m i t  of  S c n s l t i v i t y  of tlholc Cody Countino,. 

Tlic t h r c e  wholc body c o u n t c r s  a t  Rocky F la t s  a r c  probably morc s o p h i s t i c a t e d  

than  any i n  t h e  S t a t c ,  b u t  acco rd ing  t o  X r .  L q c r q u i s t ,  they  cannot  d e t c c t  a 

lung  burden of pl=i tonium u n l c s s  t h c  plutonium c o n t a i n s  a t  l e a s t  200 par t s  p e r  

m i l l i o n  of americium which produces  a gamma r a y  s t r o n g  enough t o  be d e t c c t i b l e  

through t h e  c h e s t  w a l l .  

ox ide  d u s t  from a f i r e  o c c u r r i n g  i n  t h e  n e a r l y  pu re  plutonium (such as i s  used 

i n  weapons) could have r ece ived  a lung burden i n  excess  of t h e  maximum p e n i s s i b l e  

level of 16 nanocur i e s  and t h i s  could  on ly  be  determined by t h e  body-counter 

. equipment a t  Roclcy F l a t s ' a f t e r  americium had grown i n  ove r  a p e r i o d  of a y e a r  

Thus i n d i v i d u a l s  who were exposed t o  i n h a l a t i o n  of  plutonLu: 

- 

or  more. 

used i n  t h e  most e f f e c t i v e  manner could be  s e t t l e d  by having  o u t s i d e  indepzndeiic 

e x p e r t s  review t h e  equipment and t h e  procedures  on a y e a r l y  b a s i s ,  w i t h  t h e  

r e p o r t  going t o  a c i t i z e n s  committee,  t o  t h e  Union, ar.d t o  t h e  S t a t c  1Ieal th  

Department. 

17. Ques t ionab le  Kccd t o  Use Such Pure Plutonium. 

The q u e s t i o n  of whcthcr  o r  n o t  t h e  Sest a v a i l a b l e  equipment i s  be ing  

This would h e l p  f u r t h e r  t o  a l l a y  t h e  concerns of t h e  workers .  

- 
I f  t h c  weapons could  be c o n s t r u c t e d  u s i n g  plutonium which con ta ined  a b o u t  

500 p a r t s  p c r  m i l l i o n  of  americium, t h e  inmcd ia t e  d e t e c t i o n  of maximum pcrniss i 'u lc  

lung burdens would be p o s s i b l e  and t h e  h e a l t h  of  t h e  workers would bc b c t t c r  

p r o t e c t e d  as r e g a r d s  i n h a l e d  plutonium. This would mean, however, t h a t  the 

worlcers who machine t h e  plutonium would need b e t t e r  p r o t e c t i o n  froin t h c  g a x m  

r a y s  of americium. Th i s  might r c q u i r c  a d i f f e r e n t  proccdtlre w!iich m i g h t  sloi\y 

up t h e  p rocess  and be more c o s t l y .  It  would, howevcr, be c o n s i s t e a t  w i t h  the 

g e n e r a l  p o l i c y  of keeping r a d i a t i o n  e r p o s u r c s  a s  low as p r a c t i c a b l e .  (Rcf .  1 7 . 1 )  

The advantage i n  : i s in6  p u t c  plutonium f o r  the boinb t r i g s e r s ,  h a s  t o  bc ba lcnccd  

a g a i n s t  tlic p o t c n t i a l  hazard  of n o t  be ing  ablc t o  evaluate lung burdens Lor a 

I 

y e a r  o r  more a f t c r  cxposurc.  
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18. Rcluctnncc of Dow t o  Rclcasc Cody-Countcr Data. 

Bccausc thc Union i s  conccrncd about  t h c  deg ree  of cxposurc t o  i n h a l e d  

plutonium of t h e  workers ,  they  would 1 i k c  t o  have all h e a l t h  p h y s i c s  d a t a  

( i nc lud ing  body-counter mcasurcments,  film-badl;e measurcmcnts, c tc . )  made a v a i l -  

a b l e  f o r  s c r u t i n y  by an o u t s i d e  independent  group o f  e x p e r t s  who Gould r e p o r t  

t o  t h e  Union and t o  t h c  S t a t c  Hea l th  Department r e g a r d i n g  t h e  number of i n d i v i d u a l s  

. 

i n  each of  v a r i o u s  exposure l eve l  c a t e g o r i e s  and t h e  adequacy of p r o t e c t i v e  

measures.  This  would n o t  breach  t h e  p r i v a c y  o f  medica l  r e c o r d s  and i t  would 

p rov ide  t h e  Union w i t h  d a t a  they  need i n  o r d e r  t o  p r e s s  f o r  b e t t e r  envi ronmenta l  

. c o n t r o l s .  Of c o u r s e ,  t h e  d a t a  f o r  any i n d i v u n l  should  r o u t i n e l y  be made a v a i l a b l e  
6, i- i l  P r rc 

A 

, 
t o  h imsel f  and t o  h i s  own p r i v a t e  phys i c i an .  by s i g n i n g  a p p r o p r i a t e  releases, 

any i n d i v i d u a l  should be a b l e  t o  have t h e  d a t a  made a v a i l a b l e  t o  h i s  lawyer, 

t o  t h e  Union, t o  h i s  i n s u r a n c e  company o r  t o  t h e  S t a t c  Enployncnt Compensation 

Agency. Such r e l e a s e s  of  t h e s e  d a t a  a r e  n o t  c u r r e n t l y  encouraged by the Daw 

Chemical Company and t h e  ERDA, w i t h  t h e  r e s u l t  t h a t  workers  a re  l e f t  i n  i gnorance  

of t h e  d e g r e e  of  exposure  they  have  r e c e i v e d  and t h e  adequacy of p r o t e c t i v e  

measures i n  g e n e r a l .  

19. Chromosome S t u d i e s .  

We reviewed t h e  procedures  and t h e  d a t a  ga the red  so f a r  i n  t h e  s t u d y  of 

chromosomc a b n o m a l i t i e s  i n  t h e  p e r i p h e r a l  1uGphocytes o f  workers  e q o s e d  t o  
. .  

d i f f e r e n t  deg rees  of r a d i a t i o n  and i n  a few c o n t r o l s .  We had some q u e s t i o n s  

a b o u t  the procedures  and methods used i n  a s s i g n i n g  i n d i v i d u a l s  t o  t h e  v a r i o u s  

groups.  The d a t a  have n o t  y c t  been ana lyzcd  s t a t i s t i c a l l y ,  b u t  i t  appea r s  t h a t  

t h c r e  may bc some r e l a t i o n s h i p  bctween exposure t o  plutonium on t h e  j o b  and 

the p rcva lcncc  of chromosome brcnks  and rear rangemcnts  scen .  A inore c a r e f u l l y  

dcs igncd  s tudy  u s i n g  niodcni tcci lniqucs and invo lv ing  many more i n d i v i d u a l s  and 

w i t h  b c t t c r  da ta  on c sposu rc ,  would bc  h e l p f u l  i n  d e c i d i n g  whctlicr c ~ I L - o ~ ~ s o : : : ~  

s t u d i e s  would bc u s c f u l  a s  a mcasurc of r a d i a t i o n  cxposurc under  the conb i t in i i s  
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of work i n  t h i s  p l a n t .  Such a s t u d y  would bc  q u i t e  cxpcns ivc ,  b u t  t h c  i n f o r i m t i o r :  

t o  bc p i n c d  toward inp;-ovinZ mcthods of r a d i a t i o n  czposurc  c o n t r o l  would be 

worth the c o s t .  
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1 .  

1.1 

1.2 

1.3 
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1.5 

1.6 

\ 

P l u  t onium I s T.on r,- t c r m  IIca 1 t h  E f f c c t s 

n u r r ,  W .  W . ,  Jr. (Dcc. 1974) US A E C ,  GIASII 1359 p .  231, "Biomedical Ef ,cc ts  
of Plutonium i n  Humans." He p o i n t s  o u t  t h a t  l i t t l e  in fo rma t ton  i s  a v a i l -  
able  on humans. 

Martcll ,  E .  M. ( Jan .  1975) S ta tement  a t  EPA h e a r i n g s ,  Denver,  "Basic  
Cons ide ra t ions  i n  t h e  Assessment of t h e  Cancer Risks  and S t a n d a r d s  f o r  
I n  t e rm 1 Alpha Emitters" 

Tamplin, A .  R. And Cochran, T. E. (Feb. 1974) N a t u r a l  Resources  Defense 
Counci l ,  "A Repor t  on  t h e  inadequacy of e x i s t i n g  r a d i a t i o n  p r o t e c t i o n  
s t a n d a r d s  r2Ist-i rc i~rc ' ,T iLI~:zx i ;csure  of man t o  i n s o l u b l e  p a r t i c l e s  of 
plutonium arld c t x r  aLpilcr-S;,,'Li?iile; h o t  par t ic les  .I' 

Voelz,  G .  L. (Jan.  1975) Hea l th  D i v i s i o n  Leader ,  Los Alanos S c i e n t i f i c  
L a b o r a t o r y j L e t t e r  t o  D r .  Cobb s t a t i n g  t h a t  h e  i s  n o t  aware t h a t  any s t u d i e s  
have been r c p o r t e d  on g e n e t i c  e f f e c t s  due t o  plutonium. 

I . C . R . P .  P u b l i c a t i o n  318 (Play 1972) Pergammon Press "'The RBE __---. f o r  Hinh-LFT b-. 2 

- R d i a t i o n s  ..-. . __----. w i t h  . _.  .. .re.s~c.ct__t_o_..~:ut~agc~e.s,i.~' ' .  See p .  37,  "Conclusions.. .ti-.ere 
a r e  s t i l l .  s e v e r a l  impor t an t  gaps .  Ii* p a r t i c u l a r ,  i t  would b e  usc.fu1 t o  
have g e A i e t i c  i n f o r m a t i o n  from an ima l s  i r r a d i a t e d  w i t h  a wide r  r ange  o f  
LET'S, and Zrom marmals w i t h  o o c y t e s  more coinparable t o  t h e  human one t h a n  
is t h e  mouse oocyte. . . . ' '  

S t anna rd ,  J. N.  (1973) i n  Handbook -__._ . of . .Exper inenta l .  Phariaacology- Se rLes ,  
"Uranium, Plutonium, T r a n s p l u t o n i c s " ,  E d i t e d  by Hodge, H. C . ,  S t a n n a r d ,  
J. N . ,  and IIursh, J. B. ( i k r l i n )  "Khil.2 h a r d l y  t o  be  expec ted  f r o n  p l u t o n i u n ,  
w e  cannot  e l i m i n a t e  g e n e t i c  c h a q e s  as a p o s s i b l e  long-term r e s u l t  of 
contaminat ion  of t h e  b i o s p h e r e  w i t h  o t h e r  r a d i o n u c l i d e s .  Exper imenta l  work in 
t h i s  nrca i s  a lmos t  n o n - e x i s t e n t ,  i n  c o n t r a s t  t o  e x t e n s i v e  s t u d i e s  w i t h  
e x t e r n a  1 r a d i a t i o n .  'I 

2. 

2.1 

P r e s  en t Plutonium S tanda rds  
/ 

See r c f e r c n c 2 s  1 .2  and 1.3 above. The concerns  e s p r e s s c d  by t h e s e  
s c i e n t i s t s  ( X a r t e l l ,  Tamplin and Cochr n) have been d i s c u s s e d  wide ly  
(See r e f s .  below) b u t  have n o t  been d i sp roved .  
and ep idemio log ica l  s t u d i e s  w i l l  be needed t o  s e t t l e  t h e  q u e s t i o n .  

C l e a r l y  f u r t h e r  l a b o r a t o r y  

See, f o r  e x a m p l e ,  D r .  : . : a r t e l l ' s  p r o p o s a l  t o  t h e  U.S . ,  E.P.A.  d a t e d  Oct .  
1'174, "13aluat: ion of t he  Cancer R i s l c s  from I n s o l u b l c  P a r t i c l e s  of Low 
S p e c i f i c  Alpha A c t i v i t y  i n  bisn." 

h i r ,  \.I. J . ,  Ric!inond, C. R.  and \.Iachholz, B. I d . ,  U.S., A . E . C .  p u b l i c a r i o n  
(Scp t .  1974) !JtZSII 1320 "A i l a d i o b i o l o ~ i c a l  Asscssxcnt  of  t h c  S2atLa1 
1) i s t r j . l )u t ion  o f  Knt l ia t ion  Dosc from Inhn lcd  P lu toniun ."  



2.4 

2.5 

3.  

3.1 

3.2 

3 .3  

3.4 

4 .  

4. 1 

4.2 

4 . 3  

4.4 

licclly, J. W., Richmond, C .  l?. , and Andcrson, E. C. 
Los h l m o s  'Lnfomal  Report  L4-58lo-X "A Rcvicv of t he  >:atlira1 1k:;ourccs 
Dcfcnsc Coui1cil P c t i t i o n  Concerning L i r a i t s  f o r  I n s o l u b l e  Alpha F..niLtc;.s . ' I  

(Xov. 1974) U.S. A . E . C .  

llcndcc, W .  ( J an .  1975) Pe r sona l  Cormunicat ion inc luded  i n  w r i t t e n  Testimony 
of Dr. Cobb a t  t hc  U.S., E.P.A. h e a r i n g s  on Plutonium S tanda rds  i n  Denver 
on January  l o t h ,  1975. 

Enidemioloc-.?ccll S t u d i e s  

I l u r r ,  \I. W. ( r e f .  1.1 above) p. 233-4, "Follow-up s t u d i e s  a t t e m p t i n g  t o  
e s t a b l i s h  wticther any d e t e c t a b l e  i n c r e a s e  i n  r e l e v a n t  d i s e a s e  may be s e e n  i n  
t h e  exposed p o p u l a t i o n s  w i l l  become i n c r e a s i n g l y  impor tan t . "  

Nartcll (re.?. 2.2 above,  pp. 15-23, 2nd r e f ,  1 . 2  above p. 19)  d e s c r i b c s  
s e v e r a l  t y p ? s  of s t u d i e s  needed t o  s e t t l e  t h e  q u e s t i o n s  r e z a r d i n g  t h e  
e f f e c t s  of i n h a l e d  i n s o l u b l e  p a r t i c l e s  of low s p e c i f i c  a l p h a  a c t i v i t y  i n  
man. 

Lloyd, J. W .  (Feh. 1971) J. Occup. Xed. 1.3, p .  53 "7,ong-tern X o r t a l i t y  
Study o f  S tzc lworke r s ,  V .  R e s p i r a t o r y  Cancer i n  Coke. ' P l a n t  \.!orkers . ' I  

Rednond, C. K.,  Ciocco,  h . ,  Lloyd,  J. \I. and Rush, H. W. (hug. 1 9 7 2 )  
.-_ J. Occup~._~~l!~d, . ,_l4~ ..-~ p. 621, "VI - X o r t a l i r y  from > ia l ignsn t  Seoplns-s  m o n g  
Colcc Oven i~!orkers," The above two s t u d i e s  are good csazples of  t::c k i x d s  o f  
epidemiolog;.cal  i n v e s t i g a  t io i i s  which should have  been s t a r t e d  loag aza  
anions plutonium xzor.kcrs. - A c t u a l i y  t h c r e  i s  some b a s i s  f o r  s u s p c c t i - g  
t h a t  t h e , c a u s c  of t h e  lung c a n c e r s  i n  coke p l a n t  worlcers ;nay be from 
i n h a l e d  i n s o l u b l e  a l p h a - e m i t t i n g  p a r t i c l e s  coning  froin t h e  coke O V C L ~  fur;.zs. 

D i f f i c u l t i e s  i n  G e t t i n g  Autopsv Data 

Campbell, E.  E. e t  a l . ,  (Jan.  1973) U.S . ,  A.E.C.  pu1, l icat ion LA-LiS75 
"l'lutoniuiii i n  Autopsy Tissue". T h e  au topsy  material f o r  t h c s e  stiiciics 
canic from v n r i o a s  S O U L ' ~ ~ ~ .  t i n fo r runa te ly  t h e  importan; cpidcniioI.occ;ic;ii 
i n f o r m a t i o n  sucii a s  p Lace of r e s i d e n c e  and o c c u p a t i o n  werc n o t  0bc;:inxi 
for t h e  a u t o p s i e s  f r o 3  Colorado.  i'nus t h i s  r c p o r c  sheds  l i t c l e  l i g h t  
on t h e  qucsi:ion o i  whether  workin:: z t  o r  l i v i n g  n e a r  Rocky F l a t s  cori- 

-_______.__._.____.. -.  . -  -- --.--- 

t r i b u t e s  t o  body burden of  p lu to- i '  L rum. 

T,a&crquis t ,  S.  E. e t .  a l .  (Dcc. 1973) 1IeP.lth P h s s i c s ,  p .  581, " D i s t r i h t i o n  
of plutoni1ii:i and americi i in  i n  o c c u p a t i o n c l l y  e x p o s ~ c i  'nuiaans as  f o u n d  f r o n  
autopsy saoiplcs. It  U n f o r t u n a t e l y ,  none o f  these  had mcasurai ients  of gonad 
t i s s u e .  

I.i-t[:crquist, S. E. c t .  al: (Jan.  1375) Di scuss ion  a t  Rocky F l a t s .  Cc;n;id 
tissiic is naw ljcing cicasured, b u t  tlic d a t a  w a s  n o t  a v a i l a b l e  a t  Kocky 
F l a t s .  

, 

! 

' i  
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4.5 Wliickcr, W.  e t  31. (1374) 12 th  Tccl inical  P rogres s  Report  to U . S . ,  A.E.c. 
"l<adioccology of Somc Na tu ra l  Orzanisms and Systcms i n  Colorado". Colorado 
S t n t c  Un ivc r s i ty .  

5 .  P1,ritonium Conccn t ra t ion  j.n Gonads 

5.0 Smith,  D. D. and Elack ,  S. C. ( J an .  1975) U. S., EPA P u b l i c a t i o n  ?:EXC-LV- 
533-36, Actini t fc  Concent ra t ions  i n  T i s s u c s  f r o n  Ca t t l e  Grazi.nq ?:car t k c  
Rocky F l n c s  ?].ant 

-- 
- _  

5 .1  Campbell, E .  E. e t .  a l .  (Jan.  1973) See 4 .1  above. In t h e  few c a s e s  i n  
which gonads 2nd o t h e r  t i s s u e s  were measured, and where t h e  dis i r , tegra: ion 
coun t s  wcrc h i g h  enough, so t h a t  t h e  measurements were cons idered  r e l i a b l e ,  
t h e  s p e c i f i c  plutonium a l p h a  G c t i v i t y  (Per kg of t i s s u e )  was g e n e r a l l y  
s i g n f i c a n t l y  h i g h e r  i n  t h e  gonads than  i n  o t h e r  t i s s u e s  such  as t h e  
l i v c r  o r  lungs .  

- 

5.2 Cobb, J. C. ( Jan .  1975) Letter t o  James F. NcInroy of  LASL r e g a r d i n g  t h e  
d e f i c i e n c i e s  of t h e  s t a t i s t i c a l  methods used i n  h i s  a n a l y s i s  of hunan 
gonadal  plutonium c o n c e n t r a t i o n s .  

5.3 Richmond, C. R. 2nd Thonas, R. L. (Aug. 1974) U.S. ,  A.E.C. p r e p r i n t  LA-. 
UR-74-1314 ( t k v i s e d )  "Plutonium and o t h e r  a c t h i d e '  e l e n e n t s  i n  gonadal  

' t i s s u e  of man and aniriials." A good review o f  t h e  l i t e r a t u r e ,  b u t  i n  this 
p 3 ? r r ,  ::he ,?iw.l.ysis of 1i1:mn EOilCdilI ;?lutonium c o n c c n t r a t i o n s ,  U s  con2;rcd 
w i t h  t h a t  of o t h e r  t i s s u e s ,  s u f f e r s  f r o n  t h c  s t a t i s t t c a l  e r r o r s  rzcntioncd 
under  5 .2  above. F u r t h e n ~ o r e ,  t h e  d a t a  on an imal  gonads (Tables  1-5 )  a r e  

t h e  d a t a  p c r t a i n c d  t o  s o l u b l c  forms of  plutonium. 
. a l l  f o r  r e l a t i v e l y  s h o r t  p e r i o d s  of time, less  than  2 y e a r s ;  and r .ost  o f  

l:owcvcr, r.iheri -. i n s o l u h l c  p l u t o n i u n  o x i d e  i n  v e r y  small p a r t i c l c  s i z c  is 
inlialcd, i t  proi).ybly cai<cs a Ccw yea r5  for t h e  p a r t i c l c s  to g c t  c L r r i z 2  
from tlic l u i i z s  (Sec 5.4  below) t o  t h e  gonads,  where they  pcrhaps tcnci t o  
rcniain r a t h c r  pcr1,lanciitly. (See r e f .  5.5 below) Thus VIC night espcc: the 
p r o p o r t i o n  of body plutonium i n  t h e  gonads t o  i n c r e a s e  w i t h  time over  a 

epidcmiologLca1 d a t a  on cach  au topsy  casc. 
' l ong  p e r i o d  of y e a r s .  This could  be s t u d i e d  i f  w e  had adequa te  p e r t i n e n t  

5.4 I A E A ,  Vicnna (1973) T c d i n i c a l  . . .. . .. -._- Xcports  ---. .. -- S e r i e s  No. 142 " Inha led  Risks f ~ o o  
i l i d i o a c t i v c  Col1talilinants" (SCC pp.  72-74). 

5.5 L a i r ,  W. J , ,  (Dcc. 1974) U.  S . ,  A.E.C.  publication, 1J:\Sil-1353 " P l t i L o x i i i z \  - 
niid Other  Transu ran ic  -.____ I;I.cr:cncs". Sce d i s c u s s i o n  of f a c t o r s  e fEcc t i i l2  
rc l 'cnt ioi i  of p1u'ioniu:n ox ide  p a r t i c l c s  i n  t h c  lungs  tliid i t s  t r n n s l o s z t i o n  
t o  otlicr t i s s t i c s ,  pp .  174-183. Scc also d i s c u s s i o n  by Volciio',~, 1:. L. j.1: chc 
sxnc voltinc (\,!,',S1!-1359) p .  155-LGS and t h e  t a b l e  on p. lGS, su rc i a r i z i a~  
s t u t l i ~ : ~  of plUL~iiiuz1 i n  a q u a t i c  aniii\alS. For f i s h ,  t h e s e  s tuc l ics  sha;cd 
t h a t  tlic rsonccii';i:;ition of pluconiu;.i i n  t he  bone r a n ~ c d  fro:;\ 30 t o  6CC) t . ixzs  
C l in t  o f  t h e  c o i i c m t r a t i o n  in tlic waccr. Diva lvcr  o i f  ciiz Danish c o a s t  
wcrc found t o  liavc concci i t rntcd the plutonium by f a c t o r s  as  h igh  a s  8,200 
t i i n c u  the c o c c c n t r a t i o n  i n  thc water. 

---- 



5 .6  ICI lP  P u b l i c a t i o n  #19 (Nay 1372)  Pcrganmon Prcss 'VIC ?lctal ,olisn of- 
Coinpountls of 1'; iitGnium and o t h e r  Ac t in ides .  'I Scc-.discussion of  r e t e n t i o n  
oi tlilpositcd a c t i i i i d c s  i n  v a r i o u s  c i s s u c : s ,  p p .  3 8 - 4 8 .  I n  p a r t i c u l a r ,  on 
1'. 114, dcscr ibi i iy ,  t h c  unpcib1.i :;lied rcscarc l l  of Kor;cnrhal, ;.I. \I. and 
Lindcnbaum, A .  , work on tlic l i f c t i n i c  r e t e n t i o n  of  i n t r a v c n o u s l y  i n j e c c c d  
plutonium i i i  iiiicc, tilc a t : t I i o r~  s t a t e ,  "For t h c  f i r s t  y c a r ,  o r  l e s s ,  aF:cr 
rnonoincric Pu (0.07 t o  l.O:(Ci/kg) t h c r c  W ~ S  S O I ~ C  n e t  l o s s  of radio;cti ' . /Lty 
from most t i s s u c s  (k idncys ,  . g a s t r o i n t e s t i n a l  t r ac t ,  n u s c l c ,  l ungs  , l y > p h ,  
a d r c n a l s ,  c t c . )  b u t  no loss f r o 3  s p l c c n ,  o v a r i c s ,  o r  u t c r u s . . . .  Sirzii .- ir ly,  
tlicrc was no s i g n i f i c a n t  loss of curium f z m  t h e  r a t  t c s t i s  o v c r  a ~c.:f.od 
of 430 days  n f t c r  i n t r avcnous  injection of curium c i t r a t e ;  or of acciiiLun 
over a pe r iod  of 183 d a y s  a f t c r  i n t r avcnous  i n j e c t i o n  of a c t i n u n  scru:;I 
p r o t e i n  complex; o r  of plutonium f r o n  ra t  ovary € o r  146 days  a f t e r  i n j ccc io ; l  
of plutonium n i t r a t e  (Taylor  , unpubl i shed)  .'I 

.. . .. . . . .__. .. - . 

- ~ .  - .  - -  . .-. . . .  . . _  .. ...*. 

6. 

6.1 Langhani, 14. X. (Dnc. 1968) U.S. Dcpt. H Z J ,  Environmental  Con t ro l  Adili11- 
i s t r a t i o n ,  Seminar paper  So. 002, 'Vie P r o b l m  of Large-Area ?'?u t o n i u n  

d c c o n t m i n a t i o n  af ter  t h e  a c c i l m t a l  d i s p c r s a l  of plutonium f r o n  unar rxd  
n u c l e a r  m a p o n s  vh ich  c ra shed  n e a r  Paloan;:es, Spairr on Jan.  1 6 ,  1966;  r.nb 
near Thule ,  Greeniand on 2 1  Jan, 1368. I t  a l s o  g i v e s  a n o s t  e n l i g h t e x % n a  
and f r i g h t e n i n g  d i s c u s s i o n  o f  t h c  g e n e r a l  probleni of plutoni.cn C O r i C c r i i i : ; C L C P .  

_.-_-- - ..-.---_. -.-- 
. - - . . -  Contamination".  ...._ ~ 'Ais papcr  d e s c r i b e s  .grn$iLcally :he problcns  of 

6 .2  Poc t ,  S.  E .  and ? : a r t c l l ,  E. A .  (Oct. 1972) E:.ealih P!.ljrsics 23, p .  537,  
Plutonium-239 and Amcriciur,-241 C o i i t m i m t i o n  i n  t h e  Denver Llrea," T;iLs 
pape r  r e p o r t s  t h e  vo fk  which f i r s t  a l c r t e d  c i t i z e n s  t o  t h e  dange r s  f r o z  
t h e  Rocky F l a t s  p i a n t .  

7.  I n t e r i m  Standard  f o r  S o i l  Cor!taoinatioii 

7.1 I lazle ,  A . ,  Colorado S t a t e  l ? c a l t h  Dcp t .  fcs t imony a t  E . P . A .  h e a r i n g s  O i l  

Plutoniuln Stai ldards ,  Dciivcr, Jan .  10, 1975. I L i s  paper g i v e s  a n  e;ccellci1t 
d i s c u s s i o n  of t i ic c o n s i d c r a t i o n s  and co;:ipromises involved  i n  a r r i v i n g  ci 
t h i s  i i i t c r im stsiiciard. "T:Ic nc:c:nl wordinS of  the Colorado S t s n d a t d  i s  
as fo l lows :  ' P e r m i s s i b l c  1cvcl.s of radioactivity i n  u n c o n t r o l l e d  a r c z s .  
l'littoniiim. Contaaiination of t h c  s o i l  i n  c:.;ccss of 2 d i s i n t e g r a t i o n s  ;)er 
minutc  of plucoiiiuin p e r  gram of d r y  s o i l  0;' square c c n t i x c t c r  o f  s u r i a c c  
a r c a  (0.01 n i c r o - c u r i e s  of ? lutoaiuni  p e r  square mctcr )  p r e s e n t s  a 
s u f f i c i e n t  hazard t o  t1icpubli.c hc31t:i t o  1-cquirc t hc  u t i l i z a t i o n  o f  special 
tcchniq i ics  o f  co : i s t ruc t ion  u7on tiic p r o p s r t y  so c o n t m i n a t c d .  
of  proposcd c o n t r o l  tccl iniqucs ~112.11 be n v a i l a b l c  fron t h e  9cp r t r rxn :  oi 
l l c n l  t l i  u p o n  r e q u c s t .  I "  Ijasctl on tiicir s ~ u d i c s ,  tiic l l ca l th  Dc;>art:;icnt 
had rccoxincncicil t.3 the S t a r c  3oa rd  of I ! ~ ~ l t i i  a s t a n d a r d  of 0.2 dpx/g. 
l'lic 2 tlpi/g s taiiciard r c p r c s c n t s  3 coi;ipronj. sc. 

E v a l u a t i o n  
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9 .1  
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10.1 

11. 

11.1 

1 1 . 2  

12.  
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Col)l), J. C. ,  Ncno t o  Nr. S i c k ,  C h a i n a n  of  Task Force  data  14 Jan 1375 
(copy a t t a c h e d ) .  'L'his mcino d i s c u s s c s  t h e  wind t u n n c l  s t u d i e s  d o n c  f o r  
Dow Chcmical and t h c  inadequacy of  t h c  moni tor ing  sy.stcn t o  s u r e l y  d c t c c t  
pluincs of  p l u t o n i u m - c o n t a n i i n a ~ c ~  d u s t  blowing from the " l i p  arcall. 

Bean, Ear l ,  U . S .  J Z D A ,  Rocky F l a t s ,  Oral S ta tcmcnt  t o  t h e  Task Force  cn 
Jan. 21, 1975 t o ,  the e f f e c t  t h a t  an  c n v i r a n n c n t a l  i n p a c t  s t a t c n c n t  tias 
deemcd unnecessary  by t h e  A E C ,  b u t  a g r e e i n g  t h a t  t h i s  might be  d i s p u t e d .  

Danger from Plutonium F i r e s  a t  Rocky F l a t s  

Schwcndiman, L. C. ,  Xsh inc l ,  J . ,  and Radasch, C. A .  (Aug. 1968) U . S . ,  
A.E.C.  papcr  f o r  o r a l  p r e s e n t a t i o n  a t  synnosium on a i r b o r n e  rad i0ac t iL .e  
wastes, United i<at ior ,s ,  :\Tew York, "Airborne Release of  P a r t i c l e s  i n  h -c r -  
h e a t i n g  I n c i d c n t s  i n v o l v i n g  Plutonium Xetal Compounds". The >XD of 
a i r b o r n  pa r t i c l e s  was found ' io be  4.2 microns.  

. I  

.Mi'shirna, J. and Schwendlnan, L. C. ( O c t .  1970) U . S . ,  A.E.C.  pa?cr ?re::cntcd 
a t  symposium of i!calth Phys ics  S o c i e t y ,  Idaho Falls, Xov. 3-6, 1970. "'TI? 
Aniount and C h a r a c t e r i s t i c s  of Plutonium nade Airborne  under  Ther;r.zl S'ir2ss." 
Khen p l u t o n i u n  was i g n i t e d ,  70% t o  80% of t h e  a i r b o r n e  p l u t o n i u n  o x l l c  was ir; 
p a r t i c l e s  of under  0.5 microns d i a a e t e r .  

P a i r ,  W. J. (Dec. 1974) i n  AEC Report  \4!AS11-1359 "The E i o l o g i c z l  I f i e c t s  
of Transuranium Elcxicnts i n  ExpcrincAltal  Animals . ' I  

. . -. - ._ . . .. .. . . . . . . . . . . . . .  

See F i g u r e  24,  p .  224 .  

Danger o f  Atomic F i s s i o n  h a c t i o n s  a t  Rocky Flats 

Howells,  H. (1969)  i n  Environmental  C o n t m i i w t i o n  b s  Rad ioac t ive  ?:c:crizls 
I . A . E . A ,  Vienna STT/PJi?/22G "'ilie p l an  and o r z a n i z a c i o n  to d e a l  1 ; i - i  iargk- 

- 
- 

s c a 1 e a c c i d  en t s cau s iilg env i r  o rimn t a 1 co n t mill a t i  o n" . 
1Ie d e s c r i b e s  p l m s  i n v o l v i n g  Iodine-131 r c l c a s e ,  and r e l a t e d  ? r o b l e a s ,  
i n c l u d i n g  need f o r  moni tor ing  and r e p o r t i n g  fo-: decis ion-making i n  t i c e  t o  
evacua te  p o p u l a t i o n s ,  p rov ide  I o d i d e  t a b l e t s ,  c tc .  

Danger fro:n T r a n s p o r t a t i o n  Accidents  

Langham, 14. H. (Pec. 1968) (See ref. 6 . 1  above) 

Nader,  R. ( Jan .  28, 1975) S t r a i q h t  Crcclc J . ,  p. 5, "Va. Power Conpany 
Wants Pr ivate  Kuke Po l i ce"  

Elcdical S t a f f  at Rocky F l a t s  

IAl3 Snfctp-Scrf .cs  So. 2 5 ,  (1365) K!O-ILC) p u b l i c a t i o n  ;.:cclical S i :7e r \ . i~ . ;o~  . .  
of Radia t ion  L'oi-krs. 
o f  nicdiccll s u p e r v i s i o n ,  i o r  ~ : < i i i . i i ~ l ~ :  

medical  s u r v c i l l a n c c  is t o  dcnions t ra tc  over  a long pe r iod  t h e  n o i x a l i i y  

----- 
Sce p?. 100-117 fo;. d e s c r i p t i o n  of dcsLrc.-..~ic . .  a ~ ; ? ~ ? c t s  

"Fiin.illy, an a d d i t i o n a l  r c a s m  CJr 

... . . . , . . .  . .  
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of tlic i n c i d c n c c  of c l i scasc  i n  groups of p c o p l c  czposcd t o  rad ia t i .on  
wi t l i in  thc pcrmissib1.c limits." - Xic oiily such e f f o r t  t h a t  CIC hcnrd a.jout 
a t  I!ocl:y F l a t s  was a s t u d y  o f  cancer  i n c i d c n c e ,  winich w c  asked f o r  but 
has not: y e t  bccn nindc a v a i l a h l c  t o  u s .  

Erne rgcncy  1:c.d ica 1 Tr ca tmcn t P1 ans 

The documcnts wc saw wcrc as follows: 

Rocky F l a t s  P l an  (June 1970) S t a t e  of Cclorado Department of X i l i t a r y  
A f f a i r s ,  C i v i l  Defense D i v i s i o n  

" lhergcncy P ropa . .  a t  Rocky' F l a t s  P lan t ' '  (Jan.  1975) a b r i e f  uns igned ,  
undatcd ,  u n o f f i c i a l  s u m a r y  provided  t o  u s  by t h e  E r a A .  

. .  

"Plan f o r  t h e  care of r a d i a t i o n  a c c i d e n t  v i c t i m s  a t  t h e  Un ive r s i ty  of 
Colorado Picdical Cc:itcr" a n  unda tcd ,  u n o f f i c i a l  p roposa l  of s e v e r a i  yea r s  
ago ,  on which no a c t i o n  had bccn ta!ccn u n t i l  ou r  i n q u i r y .  

P l o n i t o r t x :  From Nr. A1 Hazle ,  we o b t a i n e d  a n  e s t i n z t c  f o r  t he  c o s t  of  
up-gi-suinl; tiic p r e s e n t  t;?iole-'uody coun te r  a t  t h c  S t a t e  Heal th  Eqar:r.mt-, j 
so t h a t  i t  could  malie mcasurcr:.en:s of p l u t o n i u n  lung burdens,  c tc .  as 1 
well as t h e  cquipmcnt a t  Rocky F l a t s ,  o r  better. The c o s t  \muld 'sc 

i 

! 

appro>:.' l n t c l y  $35,000 f o r  cc,uip:nc:it and about $25,000 yearly C O X  ?crs:>:ii:ci 
a i ~ d  supp1i.c:;. If thc vorlc-load V C ~ C  :i;orc tlim a 5cr.i dcCcll;:ii:aCio::s ;:2z 
day, a siiinll. computcr would I I C  nccclcd t o  spccd 111' thc computation:;. >:\c 
wliolc-l)otly coiintcr at CSU could a l so  bc upgrndcd i n  tlic s3ii:c way for 
about t l 1 C  s;1111c c o s t .  

Qicstioi:.qblc n'ccci t o  u s e  Such Pure PlutoilluX. 

ICXP R i b l i c a t i o n  22, (Apr. 1973) 1npli.cation.s of Coxniss ion  R e c o r m r ~ r c i c n s  
that Doses be k e p t  as Low as Xcadi ly  Achievable: 

- 
I /  

Pergmnon ? r c s s .  
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S ince  man made the  f i r s t  microgram of Plutonium, there  h a s  been  a cont inua l  

learning process  regarding the  propert ies  and u s e  of the  mater ia l  and the  unique 

dangers  a s s o c i a t e d  with t h i s  man-made e lement .  

Those that f i r s t  worked wi th  p lu tonium,  though somewhat  awed by it's 

propert ies  and p o s s i b i l i t i e s ,  did r,ot accord  it a l l  t he  r e s p e c t  it w a s  and is d u e .  

Accidents  and inc iden t s  took  the i r  to l l  i n  t h e  cases of Dr. Slot in  and Dr. .KeIley 

and took a further t o l l  i n  t he  case of the  Marsha l l e se  I s l a n d e r s .  

Since tha t  t ime ,  s c i e n t i s t s  have  recognized  t h e  inherent  dange r s  a s s o c i a t e d  

with the  production and u s e  of plutonium. I n d e e d ,  jt h a s  often been  desc r ibed  

as " the  most toxic s u b s t a n c e  known t o  man".  

Because  of t he  unique propert ies  and dangers  a s s o c i a t e d  with plutonium, 

e l a b o r a t e ,  complicated and expens ive  f a c i l i t i e s  had to be cons t ruc t ed  to  

e n a b l e  man t o  work wi th  t h i s  mater ia l  s a f e l y .  The f ac i l i t i e s  t ha t  were  con - 
s t ruc ted  were  primarily government f ac i l i t i e s  operated by c iv i l i an  or other 

governmental  cont rac tors .  Rocky Flats is s u c h  a f ac i l i t y ,  it is government- 

owned and h a s  been  operated by the -Dow Chemica l  Co. s i n c e  i t  w a s  f i rs t  bu i l t .  

S ince  t h e  work done at Rocky Fla t s  w a s  d e f e n s e  oriented and s i n c e  most  a l l  

nuclear  mater ia l s  work w a s  s e c r e t ,  t he  publ ic  knew very l i t t l e  about what  

r ea l ly  w a s  produced a t  Rocky F la t s .  The c loak  of s e c r e c y  w a s  e v e r  present  i n  

the  minds of the  workers ,  t hey  were cons t an t ly  remi:ided not t o  d i s c l o s e  anything 

about  the  plant  or product .  

The c loak  of s e c r e c y  a l s o  protected the A. E .  C .  and Dow from publ ic  

perusa l  and therefore a l s o  from c r i t i c i sm.  

As t i m e  pas sed  and other  na t ions  achieved  nuc lear  capab i l i t y ,  some of the  

s e c r e c y  c loak  w a s  pulled a s i d e  and the  publ ic  w a s  told of some of the  th ings  

tha t  went  on a t  Rocky F la t s .  > 



The publ ic  d i scove red  tha t  some th ings  tha t  went  on were  not d e s i r a b l e ,  

and i n  fact t h e y  might be dange rous .  Over  a period of years  the  publ ic  learned 

tha t  barrels  (drums) of contaminated oils and so lu t ions  had been  s tored  in  a 

field i n  the  sou th -eas t  portion of the  p lan t .  T h e y  a l s o  learned that  other drums 

containing Contaminated w a s t e  had been  buried i n  mounds in  another a r e a  of the  

p lan t .  The drums containing the  o i l s  and so lu t ion?  deter iorated and al lowed 

the  con ten t s  t o  s p i l l  upon the  ground. The soils thus  contaminated were  picked 

up  by s t rong winds  and the  plutonium w a s  d i spe r sed  over a fair ly  la rge  a r e a  

e a s t  of the  p lan t .  T h e  drums containing contaminated so l id  w a s t e  were  unearthed 

and p rocessed  through the  was te- t rea tment  fac i l i ty  of the  p lan t .  Mos t  a l l  of the  

plutonium tha t  contaminates  t h e  s o i l  east of the  plant came from the  drums of 

contaminated oil. The mis take  of a l lowing  those  condi t ions tha t  contaminated 

the  s o i l s  w a s  a management error .  The error  w a s  man-made, therefore  a n y  

so lu t ion  t o  the  problem must  also come from man.  As a n  interim so lu t ion ,  it 

w a s  dec ided  t o  cover  t h e  contaminated f ie ld  wi th  a thick layer  of a s p h a l t ,  t he reby  

temporar i ly  conta in ing  the  contaminated  soi l  t o  prevent  further d i spe r s ion  of 

plutonium. An uncovered area, commonly ca l l ed  the  l i p ,  is schedu led  t o  be 

' 

- -removed i n  the  near future .  It is be l ieved  tha t  these-.measures wi l l  prevent  a n y  

further contaminat ion d u e  to t h i s  sou rce  of s o i l  east of the  p lan t .  

The publ ic  h a s  a l s o  learned  t h a t  t he re  are other  problems at Rocky F l a t s .  

However ,  t h o s e  problems concern  the  people  working at the  plant .  

The workers  are exposed  t o  levels of rad ia t ion  and contaminat ion many 

t imes  those  al lowed the  genera l  publ ic .  The very nature of the  work demands  

t h i s .  There should  not be u n n e c e s s a r y  risks t aken  ju s t  for the  s a k e  of produc- 

t i o n ,  the  workers  should  not  n e e d l e s s l y  be exposed  to  rad ia t ion  or be sub jec t ed  

t o  in te rna l  or ex te rna l  contaminat ion through er roneous  management d e c i s i o n s  

or p r a c t i c e s .  The worker should  be  afforded a l l  the  protect ion it is prac t ica l ly  

poss ib l e  to  supp ly .  
1 According to  an A .  E .  C .  report:  

'The d is t r ibu t ions  and in t e rac t ions  of t he  absorbed energy  from 

alpha-emit t ing plutonium pa r t i c l e s  among the ce l lu la r  e l emen t s  

i n  lung t i s s u e  are di f f icu l t  to  examine  exper imenta l ly  a n d ,  



, 

I 

t he re fo re ,  have  t o  be cons idered  on a theoret ical  b a s i s .  This 

requi res  integrat ing our knowledge of the  propert ies  of a lpha  

rad ia t ion  wi th  our understanding of the  dynamic  cha rac t e r i s t i c s  of 

l ung ,  t he  c e l l  t ypes  which populate  lung t i s s u e  and the  in te rac t ions  

which occur  be tween ce l lu la r  cons t i t uen t s  and  plutonium pa r t i c l e s .  I' 
2 Arepor t  t o  the  United Nat ions summar izes  some of the  ways  i n  which 

ind iv idua ls  may be exposed  to  occupat iona l  radiat:.on. 

"Individuals  may be exposed  to rad ia t ion  as a consequence  of 

the i r  occupa t ion ,  e i the r  b e c a u s e  they  are d i r ec t ly  engaged  i n  

rad ia t ion  work (medical p rac t i ces  , i ndus t ry ,  r e s e a r c h  e t c . )  or 

b e c a u s e  their  occupat iona l  activities t ake  p l ace  where exposure  

to  rad io-ac t iv i ty  is s igni f icant .  The exposures  c a n  be ex te rna l  

or i n t e r n a l ,  t he  la t te r  a r i s ing  through inha la t ion  of rad io-ac t ive  

gases and d u s t s ,  and through inges t ion  of rad io-ac t ive  mater ia l .  

Some d a t a  are now ava i l ab le  from fiva indus t r ia l ized  countr ies  

on the  number of s u b j e c t s  occupat iona l ly  exposed. These  range  from 

0 . 3  to  0 . 8  ind iv idua ls  per thousand of total populat ion , and figures 

from count r ies  with comparable  medica l  and  indus t r ia l  s t anda rds  

are probably not  higher .  

D a t a  have  also become ava i l ab le  on the  occupat iona l  gene t i ca l ly  

s ign i f i can t  d o s e s  i n  three of the  count r ies  referred to above .  These 

d o  not e x c e e d  0 .5  mrem per year  as averaged  Over t h e  whole popula- 

t ion .  

t i on  incurred i n  atomic p lan t s .  'I 

In one of t n e s e  count r ies  about  4 0  ?er c e n t  is due  to i r radia-  

If one a s s u m e s  tha t  t he  NRC s t anda rds  and l i m i t s  are va l id  and are  not 

t o o  high , then  the  work force at Rocky F la t s  mus t  be p laced  i n  three  groups .  

The  f i rs t  group being those  tha t  have not worked wXh plutonium or other s o u r c e s  

of ion iz ing  rad ia t ion .  This group s h o u l d ,  conce ivably  have  n o  more of a d o s e  

r a t e  or l eve l  t han  d o e s  t h e  genera l  Colorado  populzce .  The second  group tha t  

must be cons idered  c o n s i s t s  of t hose  who are, or have  b e e n ,  occupat iona l ly  

exposed  t o  plutonium, americium or other rad ioac t ive  s o u r c e s  or mater ia l s  , 

but who, accord ing  t o  present  dosimetry reports  , have  not r ece ived  a n  amount 



of exposure  at or above  the  permitted d o s a g e  l imi t s .  The third 

s ide red  are t h o s e  who have  r ece ived  a n  occupat iona l  d o s e  at or above the per- 

mitted "safe" l imits  . 

group t o  be con-  

At the  p re sen t  t i m e  i t  is imposs ib le  t o  determine how many people  fa1 in to  
e a c h  of the  above  ca t egor i e s .  The fact tha t  neutron d o s a g e  w a s  not e v e n  

cons idered  for s e v e r a l  years  is s ign i f i can t .  The f ac t  t ha t  de t ec t ion  of d o s e  

r a t e  i n  the  ea r ly  years w a s  very crude compared t o  t o d a i s  methods is a l s o  

s igni f icant .  Even with today ' s  improved methods with a much grea te r  s ens i t i v i ty  

the  q u e s t i o n  of a c c u r a c y  in  d o s e  r a t e  de te rmina t iocs  is s t i l l  ques t ionab le .  For 

e x a m p l e ,  t h e  determinat ion of Pu i n  the  lungs  depends  upon a n  a s sumed  P u / h  

r a t io .  

At var ious  times it h a s  been  reported tha t  some 170 people  have  been 

exposed  to "s igni f icant"  d o s e  r a t e s  during the  cowse of the i r  employment at 

the  Rocky F la t s  p lan t .  These  r a t e s  have b e e n  repo!-ted as ranging from above  

5 rems/yr t o  approximately 150 rems or 1 7  "body burdens" .  The determinat ion 

of t h e s e  e x p o s u r e s  h a s  been  i n  the  hands  of one group,  Dow Chemica l  Co. 

There have  been  n o  independent  su rveys  of dos imet ry  programs t o  de te rmine  i f  

reported dos imet ry  r e s u l t s  are accura t e .  There have  been  no  independent  

dos imet ry  s u r v e y s  or programs to  determine i f  t he  methods of determining d o s e  

r a t e s  are c o r r e c t ,  updated a n d ,  s c i e n t i f i c a l l y ,  the  most advanced .  

, 

There have  bzen  n o  follow up  programs to  determine c a u s e  of d e a t h ,  a g e  

at d e a t h ,  etc. except for t he  voluntary program of the  Transuranium Regis t ry .  

~ 

At t h i s  t i m e ,  i t  is imposs ib le  to  determine i f  occupat iona l ly  e x p o s e d  workers  

suf fer  from a higher  cance r  inc idence  than  the  genera l  publ ic .  

t o  de te rmine  i f  t he  l ife s p a n  of the  occupat iona l ly  e x p o s e d  worker h a s  been  

shor t ened .  

a l l y  e x p o s e d  workers  who have  le f t  the  employ of the  Dow Chemica l  Co. operated 

Rocky Flats p lan t .  There have  been  no  independent  su rveys  made to determine 

whether  or not the  bes t  and most safe p rac t i ces  a re  i n  u s e  at  t he  Rocky Fla t s  

p lan t  - t h o s e  de te rmina t ions  were  left  t o  Dow management and the  A . E . C .  

It is imposs ib le  

In e s s e n c e  l i t t l e  or no  information is ava i l ab le  on those occupat ion-  

I 



As s ta ted  previously,  neutron exposure was not given proper consideration 

and neutron dosimetry w a s  not even measured or reported until after 1964. It 

is not known whether workers were exposed t o  neutrons a t  Rocky Flats prior t o  

1964. It has  only been recently that chromosome s tudies  have been made on 

occupationally exposed workers a t  Rocky Flats and again th i s  program is a 

voluntary one .  

1 

It. is generally accepted that  in  all probability (assuming no massive ex- 

posure has  occurred) that  it m a y  take many years ,  sometimes 20 or more, before 

clinically evident damage appears to an  exposed individual. The Colorado 

Occupational Disease  Act takes th is  into account and therefore in  Section 

81-18-11 of the Act under the Title "Limitations upon t i m e  for filing claim" 

states: .3 

"(1) Except i n  cases of disabi l i ty  or death result ing from exposure 

to radioactive mater ia ls ,  subs t ances ,  or machines,  or f issionable 

materials or any type of malignancy caused thereby, or poisoning 

by uranium Gr its compounds, the right t o  compensation and benefits  

as provided i n  this  chapter sha l l  be barred un le s s ,  within one year 

after the commencement of disabi l i ty  Oi date  of dea th ,  a notice 

claiming compensation sha l l  be filed with the division of labor; 

except  that  this  limitation sha l l  not apply when i t  is es tab l i shed  

t o  t h e  sa t i s fac t ion  of the director of the division of labor within 

two years af^cer the  commencement of disabil i ty or da te  of death tha t  

a reasonable  cause  ex i s t s  for the failure t o  file such  notice claiming 

compensation, and the employer's r ights have not been prejudiced 

. 

there by. 

(2) In cases of disabi l i ty  or death result ing from exposure t o  

radioactive mater ia ls ,  subs t ances ,  or machines ,  or fissionable 

materials of any type of malignancy caused thereby, or poisoning 

by uranium cr i t s  compounds, the right to Compensation and benefits 

sha l l  be barred unless  within three years after the commencement 

of disabi l i ty  or death a notice claiming compensation sha l l  be filed 

with the division .'I 

---- 

(emphasis supplied) 



lt3) These limitations sha l l  not apply t o  any employee t o  whom 

compensation has been paid and t h e  furnishing of medical ,  surgical ,  

or hospital  treatment by the employer sha l l  not be considered payment 

of compensation or benefits  within the meaning of this  sec t ion ."  
0 4 The act also states in  Section 81-18 -10 (1) (!I) in  part:  'The burden of 

proof shall be upon the employee t o  e s t ab l i sh  e a c h  and every. such fact by 

competent medical evidence" . 
Since it is and has been recognized that  c1inic:ally evident disabil i ty due 

to  radiation exposure may not surface for 20 or more years ,  it would appear tha t  

i n  e f f ec t ,  the Colorado Occupational Disease  Disabili ty A c t  as presently written 

affords l i t t le protection to  workers such  as those  employed at Rocky Flats .  

An example of the futility of the application of the Colorado Ac t  might 

be the exposures that  25 Rocky Flats employees received on Oct.  1 5 ,  1965 

a s  reported by Mann and Kirchner. 

I 

I 

5 

"It m a y  be instructive to  look at a specific instance of an  indus- 

tr ial  accident  which was  rsported by Mann and Kirchner (1967). On 

October 1965, a fire in a plutonium fabrication plant resulted in  a 

large-scale spread of plutonium oxide. The  Rocky Flats body counter 

was  used t o  measure the  plutonium in the lungs of all employees 

working in  the area and ,  of approximately the 400  employees counted , 

25 were found t o  have enough plutonium in their  lungs to  deliver 

a dose of 15 rem per year  or greater (i e .  , at l eas t  0.016 PCi ) .  Data  

from e a c h  employee were obtained with a ?air of scinti l lat ion detectors  

in  contact  with the subjec t ' s  chest:  the 60 keV photon peak  of 

was used in  the measurements. The An content of t h e  plutonium $ 

re leased  in  the fire was  determined, and the plutonium quantity w a s  

then estamated from calibrations using a ches t  phantom with similar 

241Am/239Pu ra t ios .  The plutonium consis ted of "high-fired" PuO 

particle s i z e  measurements of air s a m p l e s  collected after the f i re  

indicated a I). 32 p m  mass median diameter (MMD) with a geometric 

deviation ( rg) of 1.83. Lung counting da ta  t o  date  show a s low 

clearance of plutonium, confirming the  h i g h  degree of insolubili ty of 

241h  

2 4 1  

2; 

the inhaled material. On the average,  30% of material initially 

0 



deposi ted i n  the lung w a s  cleared in  2 t o  3 months,  with the remaining 

material clearing slowly with l i t t le or no measurable absorption into 

t h e  bloodstream. 

Of the 25 people who were involved in  the Rocky Flats incident,  

two had burdens as high as 0.16 p C i ,  a factor of 10 above the current 

m a x i m u m  permissible lung burden, Of those avai lable  for follow-up, 

most are measured for retained activity scveral  times eacn year. In- 

formation from these  cases should ultimately be included in  the U.S. 

Transuranium Resigtry (USTR) . " 
There is no independent determination as t o  proper staffing of personnel i n  

those classi f icat ions that are e s sen t i a l  t o  protect the health and safety of the 

workers at the Rocky Flats plant. 

Because of the  nature and properties of the meterials processed,  t h e  Rocky 

Flats plant potentially is a dangerous and hazardous operation, Therefore, in 

order t o  protect the general populace and the workers ,  it is mandatory that 

proper and effective operational safeguards and proper and effective health and 

safety procedures be enforced. 

At the present t i m e  there is no independent grvup that  could insure tha t  such 

practices are followed. 
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